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TRANSITOR@G 


A truly simple 
highly efficient 


variable speed transmitter 


@ A constant speed electric motor and infinitely 
adjustable speed transmission combined in one 
exceedingly compact, fully enclosed unit. 

Speed ratio 6 to 1. a Positive drive under all 
conditions, including shock load, rapid reversing 
or extreme overload. 

Speed may be selected before starting or 
changed while running. A Time required to 
change up or down to any desired speed adjust- 
able over wide range. 

Automatically shifts to low-speed, high-torque 
position whenever stopped. Prevents overload- 
ing of motor when starting. 


NEW 





DEP 
wuable 
TRANSI 


i 





Speed control easily arranged to take care of 
machines requiring non-uniform or irregularly 
timed speed changes. a Direct or remote finger- 
tip control of speed for any kind of installation. 

Adaptable to any mounting position, vertical 
or horizontal, sidewall, ceiling or floor. a Com- 
pletely New Departure Ball Bearing-equipped. 
Rolling parts inherently in balance, assuring 
long life, quiet operation and freedom from 
vibration at all speeds. 

Built with any make of motor to suit indi- 
vidual requirements. Catalog PD upon request. 
The New Departure Mfg. Co., Bristol, Conn. 


TURE 
ORG 
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Design Problems: 


Alignment, obtaining close, Edit. 34, 35, 36, 
107L 

Appearance, emphasizing functions by, Edit. 
30R 

Balancing, perfecting, Edit. 33 

Bearings, applying antifriction, Edit. 42, 43, 
44, 45 

Calculations, performing mechanically, Edit. 
31 

Electrical controls, building in, Edit. 51, 52, 
53, 111L 

Hydraulics, utilizing, Edit. 54, 55, 56 

Interchangeability, achieving, Edit. 27, 28, 29, 
30 

Lighting, building in, Edit. 31R, 32L 

Materials, selecting correct, Edit. 39, 40, 41 

Motors, applying flange type, Edit. 34, 35, 36, 
107L 

Parts, reducing number of, Edit. 54, 55, 56 

Plastics, utilizing, Edit. 32R, 33L 

Springs, adjusting with, Edit. 33R 

Vibration, overcoming, Edit. 83, 84R 

Welding, specifying for, Edit. 46, 47, 48, 49 


Finishes: 


Paint, Edit. 30R 
Decorative, Edit. 78R 


Materials: 


Alloys (Hard-Facing), Adv. 85 

Alloys (Iron), Edit. 39R, 54L, 56R 

Alloys (Nickel), Edit. 39R, 40; Adv. 101 

Alloys (Steel), Edit. 30L, 39R, 40, 41, 84R, 
86R; Adv. 99 

Aluminum, Edit. 32R, 33L, 40, 41 

Brass, Edit. 40R 

Bronze, Edit. 40R, 41L 

Copper, Edit. 41R, 74R 

Fiber, Adv. 110 

Molybdenum, Edit. 30L, 40R; Adv. 19 

Plastics, Edit. 32R, 33L, 41R, 63L, 92R, 94R; 
Ady. 102L 

Steel, Edit. 39 

Zine, Adv. 23 


Mechanisms: 


Cam, Edit. 57 
Driving, Edit. 57, 86R, 88R 


Key: Edit., Editorial Pages; Adv., 4dvertising 
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Lubricating, Edit. 32 
Reciprocating, Edit. 66, 67 
Vibration damping, Edit. 83, 84R 


Organization and Equipment: 


Engineering department, Adv. 84L, 112L 
Patents and patent department, Edit. 66 


Parts: 


Bearings, Edit. 33R, 38R, 42, 43, 44, 45, 
57L, 64L, 92R; Adv. 69, 73, 78L, 86L, 87, 
91, 95, 103, 104L, 115 

Cast parts, Edit. 39R, 41, 48L, 49R, 54L, 56R, 
62R 

Clutches, Edit. 96, 98L, 100R, 102R; Adv. 
94L, 105R, 110L 

Controls (Electrical), Edit. 39, 37, 38, 51, 52, 
53, 106R, 111L; Adv. 2, 116 

Couplings, Edit. 94R, 104R, 105L; Adv. 108L 

Drives, Edit. 90R, 92R, 94R, 96L, 100R, 107L; 
Adv. 3, 6, 17, 20, 25, 79, 90L, 92L, 93, 97 

Fastenings, Edit. 30R, 41L, 98; Adv. 107R 

Gears, Adv. 9, 75 

Hydraulic equipment, Edit. 37, 54, 55, 56, 
84R, 86R, 88R, 98R, 100; Adv. 11, 12, 13, 
14, 15, 16 

Instruments, Edit. 105L, 106R 

Lubrication and lubricating equipment, Edit. 
32, 35, 45, 55R, 104R; Adv. 71, 96 

Motors (see also under Drives), Edit. 30L, 
34, 35, 36, 106R, 107L; Adv. 10, 77, 82, 
89, 100, 106L, 108L, 111R, 114 

Packing glands and packing, Edit. 35; Adv. 
4, 22, 88L, 98, 104L 

Pumps, Edit. 55; Adv. 76L, 102L, 106L, 112L 

Shapes, Adv. 49R, 72L 

Sheaves, Edit. 90R; Adv. 81 

Shims, Edit. 45R; Adv. 74L 

Springs, Edit. 33R; Adv. 18 

Tubing, Edit. 41, 55L; Adv. 26 

Welded parts and equipment, Edit. 38R, 46, 
47, 48, 49, 54L, 56L, 102R, 104R; Adv. 8, 
21 


Production: 


Specifying for high, Edit. 50 
Welding, simplifying, Edit 46, 47, 48, 49 


Pages; R, Right hand column: L. Left hand column 
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A SCORE OF DIE CASTINGS 


Taking advantage of the ever increasing range be eliminated, and, when desired, the as-cast sur- 
of possibilities, more and more manufacturers face is easily finished with metal plating, lacquer 
are making use of almost complete assemblies or enamel. 
of ZINC Alloy Die Castings. The General A thorough knowledge of the applications and 
Electric Workshop is an outstanding example limitations of ZINC Alloy Die Castings will 
... the cases, support brackets, guards, tables, pleasantly surprise you. They will probably give 
protractors, sand wheels and plain and calibrated greater latitude in design than you have ever 
hand wheels; more than twenty parts are die cast. suspected ... they will certainly assure you of 
The advantages gained by the General Elec- lower unit costs without any sacrifices in quality. 
tric Company may easily be translated to your Write us for our booklets,“ Planning, Making, 


products through ZINC Alloy Die Castings. Selling ... Design for Profit” and “The ZINC 

Their physical properties are very Alloy Pot”. 

favorable in comparison to other x THE NEW JERSEY ZINC 

cast products. A great deal of ma- Thgiggsequeh was done COMPANY 

a : The Alloyg@Were - : . 

chining and assembling can often Phaacec Mines 160 Frone Sereet, New York City 
with 


HORSE HEAD SPECIAL ZINC 


HORSE HEAD (ssieasccam 2 Z TNC 
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are specified 
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MEETINGS and EXPOSITIONS 


cle 


ACHINES and materials, inseparably joined in 
M the minds of designers, are principa! meeting 
topics in September. . . . The Machine Tool Con- 
gress opens in Cleveland on the 11th... . The 
National Metal Congress will hold its sessions in 
Chicago starting on the 30th * * * In Cleveland’s 
Publie Auditorium will be held the National Machine 
Tool Exposition. . . . This mammoth show will in- 
clude design ideas which have been incubating for 
years. . . . Designers will be able to obtain a pre- 
view of future developments * * * At the Machine 
Tool Congress A. H. d’Arcambal will speak on stand- 
ardization of machine and tool data... . Rust- 
proofing and paint adherence technique is the subject 
of F. P. Spruance. ... An important subject, the 
relation between manufacturing and engineering, will 
be discussed by D. G. Roos. 

Latest developments in metallurgy and welding 
will be presented at the National Metal Congress. 
... Are welding of high carton end alloy steels 
will be discussed by T. N. Armstrong. ... A new 
heat resistant alloy will be presented by S. L. Hoyt 
and M. A. Scheil. . . A. E. White, C. L. Clark and 
R. L. Wilson are to talk on the influence of carbon 
content on the high temperature properties of steel. 

. Chromium steels of high nitrogen content is 
the subject of Russell Franks. ...H. M. Wilton 
will have as his topic the correlation of failures 
from embrittlement of 4 to 6 per cent chromium 
steel with the notched bar impact test * * * Other 
discussions will cover the aging of steel, endurance 
of casehardened gears, and damping capacity as a 
factor in fatigue. 


Sept. 11-21— 
National Machine Tool Exposition. Third exhibition 
of machines, parts and materials to be held in 
Public Auditorium, Cleveland, under the auspices 
of National Machine Tool Builders’ association. 
Roberts Everett Associates, 232 Madison Avenue, 
New York, are managers of the exposition, 


Sept. 11-21— 

National Machine Tool Congress. Third congress to 
be held in Cleveland under the auspices of the 
Machine Tool Builders’ association; Machine Shop 
Practice division, American Society of Mechanical 
Engineers; and Production Activity division, Society 
of Automotive Engineers. Herman H. Lind, 1220 
Guarantee-Title building, Cleveland, is general man- 
ager of the Machine Tool Builders’ association. 


Sept. 18-28— 
National Electrical and Radio exposition. To be 


held at Grand Central Palace, New York. Informa- 
tion on the exposition may be obtained from Ralph 
Neumuller, managing director, Grand Central Palace, 
New York. 


Sept, 24-26— 

Association of Iron and Steel Electrical Engineers. 
Annual convention and exposition to be neld at Wil- 
liam Penn hotel, Pittsburgh. T. B. Little, Empire 
building, Pittsburgh, is acting managing director 
of the association. 


Sept. 30-Oct, 4— 


American Welding society. Annual fall meeting to 
be held at Chicago. M. M. Kelly, 33 Thirty-ninth 
street, New York, is secretary of the society, 


Sept. 30-Oct. 4— 

American Society for Metals. Seventeenth annual 
National Metal Congress to be held at the Palmer 
House, Chicago. W. H. Eisenman, 7016 Euclid 
avenue, Cleveland, is secretary of the society. 


Sept. 30-Oct. 4— 


National Metal exposition. Seventeenth annual ex- 
hibition to be held in International Amphitheater, 
Chicago. W. H. Eisenman, 7016 Euclid avenue, 
Cleveland, is general manager of the exposition. 


Sept. 30-Oct. 4— 


American Institute of Mining and Metallurgical En- 
gineers. Fall meetings of Iron and Steel and In- 
stitute of Metals divisions to be held in Chicago. John 
T. Breunich, 29 West Thirty-ninth street, New York, 
is assistant secretary of the institute. 


Oct. 14-15— 

American Gear Manufacturers’ association. Eigh- 
teenth semiannual meeting will be held at The Gen- 
eral Brock hotel, Niagara Falls, Canada. J. M. 
McQuiston, Penn Lincoln hotel, Wilkinsburg, Pa., is 
manager-secretary. 


Oct, 14-19— 


National Business Show. Exhibition of machines 
and equipment to be held at Commerce Hall, Port 
Authority building, New York. Frank E. Tupper, 
50 Church street, New York, is secretary of the 
exposition. 
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MACHINE DESIGN 


nterchangeable Units 


Key to Flexibility 


By Alex Oberhoffken 


Development and Research Engineer, 
Ingersoll Milling Machine Co. 


T IS difficult to realize that every mechanism of fast- 
moving, intricate machinery can be reduced to the 
six basic mechanical principles. Men who are now 
only names remote in history gave us the lever, the in- 
clined plane and the pulley, and, from these, the wheel 
and axle, the wedge and the screw. Every motion used 
today can be traced to these forebears; for example, 
gears hark back to the lever, cams to the inclined plane. 
It is the combination of these principles and their care- 
ful co-ordination that marks the successful machine. 
Similarly, every machine tool can be reduced to fun- 
damental parts which go to make up the whole. There 
is, in each case; a source of power; tools; means for 
moving the tool or the work, as the case may be; a 
method of holding the work; and supports for locat- 
ing both the tools and the work in proper relation. It 
may seem that no two types of machine tools are at 
all similar, but the fact remains that basically they all 
have similar parts, the function of which is to perform 
tasks of an identical] nature. 


Recalling these basic facts, The Ingersoll Milling 
Machine Co. determined to build a machine which would, 
with simple adjustment, be able to perform either con- 
tinuously or in rotation any of the tasks usually as- 
signed to a series of machines — a machine which could 
be taken apart and entirely rearranged to accommodate 
the fast moving changes in parts being processed. This 
aim required the co-ordination of the elements of in- 
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Fig. 1—Self-contained driving and feeding 
unit provides power for all operations 


Fig. 2—Tools are carried by work units 
which vary according to class of work 
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dividual drilling, boring tapping and milling 
machines into a single complete machine. Also, 
it was necessary that each element retain its 
identity after it became a part of a complete 
machine so that it might later be used to serve 
a similar purpose in another combination. 


Reduced to Eight Units 


In the design it was decided to reduce the 
machine to eight basic units. These are: Fixture 
pedestal which raises the work to convenient 
height; bed wing to raise working portions of 
the machine to height of the work; vertical 
housing for use when approach is desired from 
above; slide which provides the means of ap- 
proaching and retreating from the work; sad- 
dle which carries the moving parts; fixture for 
holding work; work unit to carry the tools; 
and the power embodied in a unit known as 
the Power Pack which is a complete self-con- 
tained driving and feeding unit that provides 


ihe nower for all movements. 


This simplification of the machine permits the 
complete isolation of the design of one part ex- 
cept at the surfaces where that part meets one 
of the others, and enables the design to be 
carried out in unit steps. Fixture pedestals, 
Fig. 7 are standard for all work. Fixtures, Fig. 
8, vary, of course, to accommodate the part be- 
ing processed. Bed wings, Fig. 4, are standard 
for any combination of elements. Screw holes on 
the upper surfaces of the bed wings match the 
screw holes in the slides and also the screw 
holes in the base of the vertical housing which 
can be seen at A in Fig. 6. Thus the slide and 
the vertical housing are interchangeable on the 
bed wing. Also, the screw holes on the slides 
exactly match those on the face of the vertical 


Fig. 3—(Left)—Standard slides, 
only as to length, are used. Fig. 4—(Right) 
—Bolt holes on bases fit those on any of the 
co-operating parts. Fig. 5—(Below)—Sad- 
dles carry the power and work units 





housing, permitting unification by enabling the 
Slides to be attached to the vertical housing 
without change. Saddles, Fig. 5, are again stand- 
ard for any size of power pack and for any work 
unit, while slides, Fig. 3, vary only as to length. 

The work units, Fig. 2, naturally vary ac- 
cording to the type of work to be done, with a 
further variance to fit the varying sizes of power 
packs. A work unit designed for a 15 horsepower 
pack cannot be inadvertently connected to a 5 
horsepower unit. Standardization in the power 
packs finishes at the point where they are all 


——— 


Fig. 6—(Right)—Complete machines are so 
designed that the units may be taken apart 
and reassembled in a variety of combina- 
tions, as shown. Each unit can be used 
without change in the new assembly 


designed to fit upon the same saddle as there 
is a range of sizes available. 

Raiser and wedge blocks are available for 
use in elevating the vertical housing or the 
slide, or arranging the approach of the tool at 
an angle to the work as shown in D, Fig. 6. 

For other variations, starting with a simple 
machine consisting of a bed wing, fixture ped- 
estal and fixture, slide, saddle, power pack and 
work units, the angle of approach can be 
changed by adding a wedge block to give an 
angular approach, a raiser block to give higher 
approach or a vertical housing to give a ver- 
tical approach rather than horizontal. The or- 
iginal parts are all used in the new assembly. 

Approaching the design flexibility in another 
way, let us suppose that the operation for which 
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the machine shown at Fin Fig. 6 was assembled, 
no longer was necessary. It would be possible 
to separate the two wings and have two hori- 
zontal and one vertical machine by the addition 
of two fixture pedestals and two fixtures. The 
combinations are, as can be seen, endless. 
However, even though there are many com- 
binations, there are some parts that require 
processing which cannot be treated in any of 
the standard units. In these cases the packs May 
be mounted on bars instead of slides, as at B, 
Fig. 6 (this is done only with the smaller sizes 


Fig. 7—Standard fixture bases can be employed 
for any operation required in the different 
assemblies 
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of packs) or the pack may be stationary while 
the work moves as at E. 

Each pack contains a driving motor and a 
rapid traverse motor, connected through dif- 
ferential gearing to the power take-off for the 
work unit. The driving motor travels continu- 
ously in one direction while the rapid traverse 
motor is reversible. Both motors are of the shell 
type, dynamically balanced and fan cooled. A 
sufficient quantity of air is assured by louvres 
in the sides of the packs. By the use of one 
motor to both drive the tool and rotate it, a 
completely synchronized action is obtained at 
all times regardless of the structure of the ma- 
terial being processed or the type of work being 
done. The forward and reversing drive is 
through a nut on the pack which co-operates 
with a screw on the slide. All gearing and the 
shafts are of chrome-molybdenum steel, selected 
to permit high strength with smal] sizes. 

Power is transmitted to the work unit by a 
semi-flexible coupling. Inside of this work unit 
the power is distributed to the various tools 
through gearing. The speed of the take-off shaft 
was selected as that which would be the high- 
est desirable, 960 RPM. If a lower speed is de- 
sired, the reduction is accomplished by the gear- 
ing inside of the work unit. 

Complete control of the pack is given to 
electrical units which can be so arranged that 
a widely varying series of operations take place. 


30 





The desired sequence is established on key- 
type controllers which have eight cycle keys 
rotated in steps with control dogs. 

Inasmuch as the outstanding appearance of 
this machine has excited comment, it might be 
believed that appearance was one of the first 
and foremost design problems to be considered. 
This was not the case. In the design of all parts 
the functional duty of the part was first ade- 
quately covered, then the part was considered 
from the standpoint of appearance and its ex- 
terior portions were designed to harmonize with 
the appearance of other units on the machine. 

The decorative lines on the parts are em- 
ployed to emphasize the function of each part. 
When the part moves, the lines run parallel to 
the direction of motion. Finish for the parts is 
a standard machine tool gray, but the possible 
plainness of such a surface, overcome to a de- 
gree by the shape of the parts, is further 
avoided by the use of nameplates in several 
bright colors. The use of such nameplates not 
only adds to the appearance by providing bright 
spots which harmonize with the whole, but they 
also give additional attention value to the name 
of the manufacturer. 

Further consideration of appearance was 


™ 





Fig. 8—Varying work fixtures are employed to 
a satisfy the different types of pieces which are 
being processed 


given to the design of conveyor pedestals, B 
in Fig. 6, where again the lines are planned to 
harmonize. Also, socket head screws used 
throughout aid in establishing clean lines. How- 
ever, the use of these screws was not dictated 
from the appearance angle alone. Their com- 
pactness permits a more easily cleaned ma- 
chine, and one more easily cleaned will be kept 
cleaner. 
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LL aggressive manufacturers are insisting 
that at least some of their designers visit 


the machine tool] exposition. Their motive 
goes beyond the production facilities featured 
in this tremendous exhibit of equipment—they 
seein the array of recent developments a store 
of new ideas that may be utilized. These co- 
horts of designers in examining the machines at 
the show will carry away many impressions that 
will be evolved into improvements in their own 
specific, though probably not competitive, crea- 
tions. In other words, the transference of 
ideas from field to field will be eminently ap- 
parent months after the exposition is over. 


LATHE MAKES OWN CALCULATIONS 


ESIGNERS referred to in the foregoing will 

be attracted for example by the new lathes, 
virtually all of which embody the latest trends. 
In them will be found many an unusual inno- 
vation applicable to other machines. It may be 
an automatic slide rule, Fig. 1, which gives spin- 
dle speeds and cutting speeds in feet per min- 
ute, this particular idea being a feature of the 
Lehmann Hydratrol. Speed changes in this are 
effected by turning a three-lever handle on the 
front of the headstock. Co-ordinated with the 
movement of the handle is the slide rule. The 


selector valve shaft has an index mechanism to 
register it in the sixteen different positions for 
the sixteen speeds. 


The shaft carries a gear 









Fig. 1—Slide rule co- 

ordinated with move- 

ment of speed change 

lever automatically 

calculates cutting 
speeds 
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Fig. 2—Built-in lighting on this jig borer obviates 
eye strain and insures accurate reading of indicators 


through which an intermediate gear meshes 
with a rack on the sliding member of the slide 
rule. 

Diameters of work within the range of the 
lathe are given on the sliding member and reg- 
ister with the effective cutting speed on the 
stationary scale. Calculation by the operator 
is unnecessary. The speed changing handle is 
moved until the diameter of the work registers 
with the specified cutting speed in feet per min- 
ute, and the lathe automatically makes the nec- 
essary changes for predetermined requirements, 


BUILD LIGHTS INTO MACHINES! 


UILT-IN lighting is a trend in the design of 
machinery that is growing by leaps and 
bounds. No engineer can ignore its possibilities, 
particularly when he incorporates devices that 
demand close scrutiny by the operator to main- 
tain precision. A case in point is the new Pratt 
& Whitney jig borer, Fig. 2. It will be observed 
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Fig. 3—In addition to convenience, built-in lighting 


that serves as marker for 


shearing 


provides light beam 


that over each of the two measuring devices de- 
picted, electric light fixtures with reflectors are 
positioned to illuminate the dials of the respec- 
tive indicators. Not only machine tools wherein 
accuracy is a paramount factor but in many 
other types of machines, is this idea extremely 
practicable. 

Sometimes a development such as built-in 
lighting can be utilized to advantage in more 
ways than purely as a means for improving illu- 
mination. For instance, Cincinnati Shaper com- 
pany found that the built-in electric lights on 
its all-steel shear, Fig. 3, could be focused to 
facilitate shearing accurately to a scribed line 
on the sheet. It is necessary only for the op- 
erator to place this predetermined line on the 
bright edge of the light beam to insure a square 
cut, thus avoiding the usual difficulty of sighting 
the position of the sheet from the end of the 
shear or from the top of the table. 


SIMPLE BUT EFFECTIVE LUBRICATION 


UBRICATION of the arbor Support of the 
aew Sidney Maximiller is obtained effective- 
ly by a simple device, which proves again that 





Fig. 4—Milling machine arbor embodies a flush oiler 
which supplies lubrication automatically in operation 





an idea to be valuable need not embody elabo- 
rate and complicated mechanisms. This heat 
treated aluminum alloy self-oiling milling ma- 
chine member, Fig. 4, is designed with an oil 
reservoir A from which lubricant flows by grav- 
ity to the plugged hole B. At this point in the 
arbor a flush oiler is employed. Ball C of the 
small unit is forced down when the arbor sleeve 
is inserted by an operator in the bushing, thus 
allowing the entrance of oil to furnish adequate 
lubrication for this section of the machine. 


PLASTICS SET ANOTHER RECORD 


LASTICS have scored another success that 
opens still broader fields of application. Size 
might at one time have been a limiting factor, 
but with the advent of the Plaskon case for the 
new Toledo duplex scale this problem ceases to 





Fig. 5—The successful molding of this large scale case 
opens new fields for plastics in design 


cause concern among designers. The molding, 
Fig. 5, used as the housing for a radically new 
type of weighing unit, measures 17% by 1458 
by 111% inches, the largest practical plastic part 
on record. Particularly significant is the fact 
that the technique employed in molding a part 
of its unprecedented size is applicable to many 
other machines and devices. To accomplish the 
molding feat General Electric installed a giant 
new press. 

Plaskon, the material employed, is a urea for- 
maldehyde plastic, and is unusually light and 
durable. Total weight of the scale is but 55% 
pounds of which only 8% pounds are vested in 
the case as compared to the 50 to 75-pound cast 
metal housing used on preceding models. Be- 
sides contributing largely to the reduction of 
weight, the use of the plastic molding provides 
a gleaming white exterior surface, thereby elim- 
inating finishing problems. 

Another modern material to be incorporated 
in the scale is aluminum. The fourteen parts of 
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this metal employed weigh 18 pounds. One of 
the most interesting members is the cylindrical 
weight chart, constructed of a thin aluminum 
sheet and containing more than 95,000 figures. 
By the employment of special lenses it was 
found possible to double the numeral capacity 
without reducing the legibility of the digits and 
intervals. Use of aluminum for the cylinder 
does away with flywheel effect and obviates pos- 
sibility of distortion. Van Doren & Rideout, 
eminent industrial designers, are responsible for 
the attractiveness of the machine. | 


BALANCING MACHINE IS REFINED 


ANY of the objections associated with me- 

chanical] devices have been eliminated in 
the new Westinghouse electronic dynamic bal- 
ancing machine, Fig. 6. With the aid of a stro- 
boscopic tube the point of unbalance is visible 
during operation regardless of speed, and the 
amount of unbalance is read directly on a ecali- 
brated meter. Applications have included small 
rotors from 1% to 3 inches in diameter, me- 
dium size rotors up to 100 pounds, and large 
rotors such as turbogenerator members weigh- 
ing as much as 125 tons. 

Complete unbalance determination can be had 
without calculation with a rotor running in its 
own bearings, and unbalance may be determined 
at high speeds of rotation (over 10,000 revolu- 
tions per minute), making it possible to balance 
a high speed rotor for distortion due to rotation. 
In previous machines a mechanical element was 
required to separate the two unbalanced effects 
as well as to support and rotate the rotor. This 
separation as well as the unbalance indications 





Fig. 6—Amount of unbalance in a machine part is 
read directly on a calibrated meter 


now are made electrically. Because the unbal- 
ance force is not required to vibrate the mass of 
a carriage, the device is inherently more sensi- 
tive. 

With the rotor spinning in the new balancing 
machine the only manipulation necessary is the 
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operation of two electrical switches, giving di- 
rect readings of unbalance for both correction 
planes without the usual mechanica] changes 
and without stopping the rotor. Also, all er- 
rors due to the vibration of the building are 





Fig. 7—Upward thrust of a spring-loaded sleeve 
provides preloading effect that obviates wheel sag 


eliminated, even though the vibration might be 
at the frequency of rotation of the balancing 
machine. Better balance is produced with this 
machine, resulting in longer life of apparatus 
and more quiet operation than was possible with 
previous devices. 


AUTOMATIC ADJUSTMENT WITH SPRINGS 


OMPRESSION springs are employed effec- 

tively in a vertical surface grinder, Fig. 7, 
to carry the dead weight of the spindle and 
wheel parts, and to keep the spindle in auto- 
matic adjustment, preventing wheel sag. As the 
inner race of the upper single row ball bearing 
is mounted rigidly on the spindle, and the outer 
race is able to move axially within the machine 
housing, the upward thrust of the spring-loaded 
sleeve removes any looseness in the bearing, 
either initial or subsequent. Moreover, the idea 
enables variations in spindle length due to tem- 
perature changes to be compensated for without 
any strain on the spindle bearings. 

Of extreme importance is the fact that the 
weight of the spindle and grinding wheel as- 
sembly is considerably overbalanced by the com- 
bined thrust of the springs in the sleeve. This 
arrangement is a feature of the Pratt & Whit- 
ney 14-inch hydraulic vertical surface grinder. 


33 











Fig. 2—With careful design, simplicity and neatness 
in the final machine is achieved 


NE of the most important decisions a de- 
signer must make is the type of motor to 
be used on his machine, and how this mo- 

tor may be incorporated in his design. An in- 
correct choice may, in addition to causing lack 
of efficiency or poor operation, result in the com- 
plete failure of the machine when in competi- 
tion with other designs. 

The use of motors with flange-type end shields 
such as those shown on the head motors of the 
Baker Bros. three-way drilling machine in Fig. 
1, makes possible the connection of the motor 
shaft directly to the driven elements of the ma- 
chine, thus providing permanent and correct 
alignment, eliminating the use of connecting 
parts, and reducing the possibilities of vibration. 
In other designs, the flange-mounted motor may 
be integrally mounted on the machine and by 
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Fig. 1—Driven elements 
of the machine can be 
connected directly to the 
motor 


by the use of 
flange mountings 


Flange Mounting Jumps to 


Forefront 


By Charles Foster 


means of chains, gears or belt, the power may be 
taken directly from the motor, again without 
the necessity for additional connecting parts. 

This ability of flange-mounted motors to pro- 
vide alignment of the drive shaft and the driven 
shaft, in the case of direct drive, and their ten- 
dency to insure close tolerance on the center 
distance between pinion and gear in the case of 
geared power transmission are among the great- 
est advantages to be gained from their use. The 
economy in this ease of alignment is obvious. 

Another important advantage will be noted in 
the accompanying illustrations in the improved 
appearance of the completed machines. This 
advantage accrues from the fact that flange 
mounting enables the machine designer to build 
the power requirements into his machine as an 
integral part. The final product is of the maxi- 
mum simplicity and neatness as can be seen in 
the Kingsbury drilling machine, Fig. 2. If an- 
other type of motor were used in this applica- 
tion, a separate and distinct mounting for the 
motor would be necessary. Such a mounting 
would restrict the functioning of the machine 
as it is not so convenient to provide for longi- 
tudinal motion of the entire drill-head. 


The conventional design of flange-mounted 
motor has the mounting flange as a part of the 
end cover on the shaft extension end. Usually 
such designs include a machined projection 
which enters into a machined opening or recess 
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in the frame of the machine to which the motor 
is attached, thus insuring a high degree of con- 
centricity in the mating parts. Provision is 
made in both the machine frame and the motor 
flange for the use of a number of ample size 
bolts which securely clamp the motor frame to 
the machine. The machine frame to which the 
motor is mounted must, of course, be of suffi- 
cient strength to support the overhanging weight 
of the motor and resist the torsional force act- 
ing through the motor frame. The mounting 
pad should be a point carefully watched by the 
designer. In most cases it is impossible to see 
inside of the machine once the motor is attached, 





Fig. 3—Possible difficulty in aligning bearings is 
obviated by method of mounting 


and inaccurate mating of gears may easily re- 
sult from a poor mounting pad. 

There is a wide variety of mounting flanges 
being manufactured by motor builders. How- 
ever, unless the machine is especialy designed 
to fit one of the flange mountings available, the 
motor will have to be especially built to fit the 
machine, an expensive design step. 

Despite the possible variance in flanges be- 
tween manufacturers, individual] motor builders 
have in most cases a standardized line of end 
shields. One motor manufacturer has designed 
end shields which have only four sets of mount- 
ing dimensions. Thus the same machine mount- 
ing permits a variety of motors of different rat- 


ings and characteristics to be used _in- 
terchangeably on the machine. In this 
way the machine may be adapted, with- 


out change, to the use of single-phase, polyphase 
or direct current motors and to motors of open, 
splashproof, totally enclosed or totally enclosed 
fancooled types as well as those of Class II, 
Group G, or Class I, Group D construction ac- 
cording to Underwriters’ requirements. 
Flange-mounted motors of the horizontal type 
usually have bearing lubricating features com- 
mon to other motors for horizontal operation. 
Packing boxes are of ample size, designed to pre- 
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vent the loss of lubricant through leakage. Ad- 
ditional grease or oil may be supplied through 
lubricators, generally found on the motor side of 
the flange. Where the motor packing box is 
located far back into the machine frame, other 
means, such as an oil tube, must be provided 
to carry lubricant to the bearing reservoir. 

The problem of lubrication brings up another 
factor which must be watched by the designer. 
In horizontally mounted flange motors which 
co-operate with gears inside of the machine, 
where these gears are operating in a bath of 
lubricant, steps must be taken to keep the gear 
lubricant from running back into the motor and 
entering the windings. Bearing seals will help 
prevent this, but another method of accomplish- 
ing the same end is to arrange the gear train 
so that the motor co-operates with the highest 
gear in the train. With this arrangement, the 
oil level inside of the machine may be kept be- 
low the opening for the motor shaft. 


Should Insure Ventilation 


In some flange-mounted motors, ventilation 
problems are encountered, and in the design of 
a machine consideration should be given to the 
most satisfactory means of motor cooling. 

It would be difficult to outline a standard 
formula for the designer to use in specifying 
flange mounted motors—it is necessary that the 
machine designer and motor manufacturer work 
hand in hand to blend the design of the machine 
and available motor into one unit. 

The primary information required by the mo- 
tor manufacturer will be the horsepower re- 
quired to operate the machine and the speed at 


Fig. 4—-Four-speed motors enable a number of 
drilling speeds to be obtained 































Fig. 5—Flange-mounted motor drives rolls 
through herringbone gears 


which the motor is to operate. 

Due to construction, the 1800 RPM rating is 
in practically all cases the cheaper motor and is 
the one that is normally used to operate equip- 
ment. When low speeds are required, a system 
of gears or 
chains _ built 
in by the ma- 
chine manu- 
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slow speed motors and require less space. 

Standard squirre] cage motors have approxi- 
mately 150 to 200 per cent starting torque and 
if more is required by the equipment manufac- 
turer the motors may be easily built to give 
the desired torque by changing the resistance 
in the rotor. In order that the motor manufac- 
turer may supply the correct motor it is essen- 
tial for him to know the horsepower, speed, 
starting torque required, type of duty, that is, 
continuous or intermittent, etc., so that the mo- 
tor having the correct electrical characteristics 
may be furnished. The use of standard designs 
saves both motor user and manufacturer the 
expense of special developments 

In furnishing flange mounted motors the mo- 
tor manufacturer should also have complete 
mounting dimensions if they are not standard. 
Along with the electrical and mounting require- 
ments the motor builder must know whether the 
motor is to be of the open, splashproof, totally 
enclosed or totally enclosed fancooled type. 

Considering the application of flange-mounted 
motors from the standpoint of what has been 
done, the designer of the Rockford Machine Tool 





Fig. 7—Two-speed motor designed for quick and frequent 
starting drives the carriage 


Co. hydraulic shaper, Fig. 3, considered a built- 
in motor using standard motor parts without the 
shaft and rear bracket assembly. This design 
was not favored because of anticipated difficulty 
in obtaining good alignment of three bearings 
on the same shaft. The flange mounted motor 
shown drives a pump which furnishes hydraulic 
power for operating the machine. The pump 
operates at motor speed and flange mounting 
permits the motor to be aligned correctly with 
the pump shaft saving the motor mounting base 
which would be necessary if the motor were foot 
mounted. 

Vertical motors usually employ some form of 
flange mounting unless a belt take-up is neces- 


(Concluded on Page 107) 
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Prominent Engineers View 





ELI WHITNEY — Originator of 
interchangeable manufacture 


UTHORITATIVE analysis of the present 
status of machine tool design with a 
glance into the future was sought by Ma- 

CHINE DESIGN from some of those on whom 
rests responsibility for engineering progress. 
Results, as the reader will observe in the fol- 
lowing paragraphs, show a keenness of thought 
that augurs well for a new era of technology. 


- photocells have possibilities.” 


C. J. STILWELL, Vice President, 


Warner & Swasey Co. 


YDRAULIC controls and drives, design of 
machines to closer tolerances, high 
speeds and increased power, are outstanding 
features that have come out of the past two 
years of machine tool development. Users are 
demanding greater accuracy as well as higher 
speed ... . and engineers are meeting these 
requirements by more careful manufacture, 
better machines with which to produce parts, 
_less clearances, improved finish on gears, etc. 
Better cutting materials will be employed to 
take advantage of the higher speeds. More au- 
tomaticity in feeds and speeds will be embodied 
in machines, with the number of levers re- 
quired reduced considerably. A single lever 
will in the new equipment put the machine 
through its entire cycle. Set-up now is dispro- 
portionate in relation to the actual cutting 
time, another phase in machine tool design that 
will be improved. Excellent possibilities exist 
for the photoelectric cell, or electric eye, in ma- 
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Machine Tool 


Developments 





HENRY MAUDSLAY — IJnventor 
of the engine lathe 


chine design and I expect to see it used to great 
advantage. 


dct tise higher accuracy is obtainable” 


COLEMAN SELLERs III, Executive Engineer, 
William Sellers & Co. Inc. 


TTAINMENT of increased accuracy is one 
of the noteworthy characteristics devel- 
oped in machine tools over the past two years. 
Not only are the machines themselves capable 
of producing work to a closer tolerance but im- 
proved facilities for measuring and controlling 
the size of work are provided. Appearance is 
another phase in design where decided progress 
has been made. The outlines and the finish of 
new tools have been made more pleasing to the 
eye. Higher grade alloys in spindles, gears, 
etc., have been used more extensively. Flexi- 
bility of machine tools has been increased, this 
being noticeable principally in the increase of 
speed and feed range. Progress has been made 
also in refinement of the unit type machine. 
The greatest development that has come out 
of the past two years has been the production 
type of tool and the smaller types of general 
purpose tools. It is my opinion that the next 
few years will see developments in the heavier 
types of machines such as planers, planer-type 
millers, vertical boring and turning mills. Sale 
of these tools has been curtailed greatly by 
business inactivity and they are due for prog- 
ress. Lines of development will probably fol- 
low the trend toward increased speeds, ac- 
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curacy, improved appearance and greater use 
of electrical equipment. 


. . Ml 
.... electric controls reduce set-up time. 


S. A. BRANDENBURG, 
Monarch Machine Tool Co. 


NDOUBTEDLY the first of the two out- 
standing developments in machine tool 
design is the application of automatic metered 
lubrication on the ways of the bed on high 
grade toolroom lathes, as well as on production 
turning equipment. Ever since iron replaced 
the wooden bed, the carriage or saddle as it is 
sometimes called, has been allowed to wear 
away the accuracy of the bed before the re- 
mainder of the machine was well “run in.” 
Application of electrical controls to produc- 
tion equipment has been much discussed be- 
cause they greatly reduce the so-called set-up 
time. Moreover, the rapid functioning of this 
type of control results in more pieces per hour. 
Many of these recent developments have done 
much to cause executive engineers to alter 
their sequence of design. 


 .... where is broaching headed?” 


M. A. HOLLENGREEN, Assistant Chief Engineer 


Landis Machine Co. 


EVELOPMENT activity in the field of 
broaching is the most outstanding accom- 
plishment in recent years. A few years ago, it 
would have been considered fantastic to even 
suggest that broaching would encroach upon 
the field of the lathe, grinding machine or mill- 
ing machine and in a number of cases produce 
better results. However, today just coming 
out of the experimental stages, we see the suc- 
cessful broaching of the main bearings for au- 
tomobile crankshafts. In this case the finish 
turning of the lathe is eliminated as well as the 
finish grinding. Connecting rods now are 
broached to within 0.0003 inch. 

Future machines will be heavier and more 
rigid to accommodate the new cutting tools 
such as carboloy, although the tungsten car- 
bide tools are far from perfect at the present 
time. Development of the cutting tool and the 
machine tool will go hand in hand. 


“ ... trend points to multiple purpose units.” 
W. W. FINLAY, Production Engineer, 
Wright Aeronautical Corp. 


HE most important factor in the machine 
tool industry during the past few years has 
been the definite tendency away from the high- 
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ly specialized single purpose machine and to- 
ward the more elastic type. I refer particu- 
larly to the built-in unit type. Advance of 
broaching is the most noteworthy development 
and those designs which have come to my atten- 
tion are sufficiently elastic and adaptable to a 
wide range of jobs. 

In regard to future trends, I am of the opin- 
ion that designers will continue to recognize 
the good economics of widely adaptable ma- 
chinery; also still greater rigidity will be built 
into units. Use of long, large diameter plain 
bearings will become more general. There is 
a well defined field for automatic pressure lu- 
bricated plain bearings with a means for ad- 
justment to enable clearance to be held to a 
close tolerance. 


” machines will be more universal.”’ 


A. E. DRISSNER, Engineering Vice President, 


National Acme Co. 


ACHINE tool builders who have had the 
courage to redesign their line thoroughly 
during the past few years have incorporated in 
these units countless refinements that enable 
the operator to make the fullest possible use of 
modern cutting metals and materials. For the 
moment at least, the machine tool of today is 
far ahead of the cutting tools available. 

The future will probably bring further sim- 
plification of machines, moving from special 
purpose units toward the development of ma- 
chines that are more nearly universal and 
which by the addition of simple attachments 
can be readily adapted to the economical pro- 
duction of a wide variety of products. 


“|... more planning and styling is apparent.” 


L. BAKER, Works Manager, 


Dexter Folder Co. 


IEWING developments that have come out 
of the past two years, I would say that the 
unit planning and styling project as carried out 
in the Ingersoll equipment (see page 27) is the 
most noteworthy. From my own standpoint, 
however, the most useful offering from machin- 
ery manufacturers during this period has been 
the facilities for obtaining torch-cut parts that 
can be readily welded into composite machines. 
As to future trends, the course points toward 
further reduction in set-up time required in pro- 
duction. While many companies already have 
accomplished much in this direction, still more 
is imperative. To my mind there is a much 
wider field for automatic and semiautomatic 
units than actually is realized, particularly if 
these machines can be designed principally 
from the angle of reduced set-up time. 
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Knows His Materials! 


By A. E. Drissner 


Vice President and Chief 
Engineer, The National 
Acme Co. 





LLOY steels 
and castings, 
aluminum, 

brass, bronze and 


other of today’s 
improved mate- 
rials assure the 


success of modern 
machine tools. Ma- 
terials, the basic 
commodity in 
which designs are 
interpreted, must be selected with care in order 
that the design will reach its foremost develop- 
ment. The great range of materials available 
makes selection easy, and this range enables the 
designer to choose exactly the correct material 
for his part. 

In the design of the Gridley 4 and 6-spindle 
automatic screw machines, built by National 
Acme Co., it was essential that the base of the 
machine withstand heavy cuts without vibration. 
To make these heavier cuts possible, and to re- 
duce machining time, the frame and pan of the 
machine shown in Fig. 1 are of box form, with a 
heavy top section to tie the gear section to the 
spindle carrier frame, making the entire ma- 
chine one rigid unit. Modern high speed cut- 
ting tools can be used to their fullest capacity 
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It's a Good Designer Who 


















Fig. 2—Nickel irons and nickel-chromium steels are used to re- 
sist wear in this spindle carrier 








Fig. 1—Alloys 





Steels supply the 
exact properties 
for many parts in 
automatic screw 


machines 


only when rigidly 
supported. The pan 
is the foundation 
of the machine. It 
is cast in one piece 
from semi-steel, 
selected to secure 
greatest possible 
strength and _ be- 
cause this material 
permits a_ closer 
grained finish in 
the casting process. This piece is heavily ribbed 
and, like the other castings, is normalized be- 
fore machining to eliminate warping and dis- 
tortion. The base, headstock, gearbox and top 
plate are all cast from this semi-steel which is 
about 25 per cent steel. 

The spindle carrier A in Fig. 2, is the heart of 
the machine. It must be properly constructed 
to get accurate work and long machine life. It 
is made of nickel iron with 1% per cent nickel 
and 20 per cent steel. To insure accurate align- 
ment, the stem, Bin Fig. 2, the main tool slide 
support, is integral with the spindle carrier and 
is ground at the same setting as the carrier bear- 
ing surfaces. Holes for the spindle bearings, C 
in Fig. 2, are also ground to secure accuracy and 
positive alignment. For high strength and 
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Fig. 3—Unit for recording production and idle time utilizes 
aluminum die castings and stampings 


workability, SAE 3115 steel, a nickel-chromium 
composition, was selected for the stem. This 
steel has C .10-.20, Mn .30-.60, Ni 1.00-1.50, Cr 
.45-.75, Si .15-.30, P .04 max, and S .05 max. The 
part is carburized, hardened and ground. 

Spindle carrier stems are roughed, nor- 
malized and carburized, then bored out on the 
inside. The section at each end is then turned, 
they are hardened at all of the bearing points 
and then are ground all over. This provides 
a soft core with a hard exterior. Spindles, in 
the carrier are made from SAE 3115 steel, heat 
treated. These spindles ride on antifriction 
bearings. The main tool slide is 
of SAE 3140 alloy steel forging, 
machined and accurately ground 
all over. The hole in the spindle 
is busied at each end with an oil 
reservoir in the center. 

Locking blocks in the spindle 
earrier, D in Fig. 2, must take 
shock loads and must provide a 
hard surface with a soft core. 
Again SAE 3115 is used, car- 
burized, hardened and ground. 
Special heat treated aluminum al- 
loy castings are employed for the 
finger holder bodies. Selection of 
the material was based on the 


Fig. 4—Stock reels are formed 
from steel tubing, while end 
discs are steel castings 
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need for lightness with sufficient toughness to 
satisfy the operations. All parts subjected to 
wear are of alloy steel, hardened and ground. 

As extreme strength is required in the lock- 
ing pins in the carrier, and as these parts must 
withstand considerable shock load and compres- 
sive strain, vanadium steel is employed. Col- 
let seats, H in Fig. 2, inside of the spindle nose 
also must withstand considerable wear and 
strain. They are fabricated from a chromium 
steel, SAE 52100 with C .95-1.10, Mn .20-.50, Cr 
1.20-1.50, Si .15-.30, P .03 max and S .035 max. 
Collet material chosen to combat both wear and 
fatigue is SAE 4150, a molybdenum steel. Its 
composition is C .45-.55, Mn .60-.90, Cr .80-1.10, 
Mo .15-.30, P .04 max and § .05 max. 


Employs Molybdenum Steel 


This molybdenum steel is also employed for 
the gears in the carrier as well as for all other 
gears in the machine. The gears must be tough 
and must not wear to any considerable extent 
under severe and high speed. They are turned 
and bored, the teeth rough cut, finished, heat 
treated, then drawn to a hardness of 36 to 40 
Rockwell. They are broached and ground. Fin- 
ish cut of the teeth is then made from the holes 
after the heat treating operation to insure ar- 
curate and smooth running gears. Worms are 
also fabricated from SAE 4150, heat treated 
and hardened, while worm wheels are made 
from No. 62 bronze, a tough bronze composition 
with an analysis of Cu 62 to 65, Pb 2 to 4, Zn 31 
to 36, Fe .50 max, Sn .10 max, and other im- 
purities .25. 

Additional bronze parts in the carrier assem- 
bly are the oil retainers, fabricated from the 
No. 62 bronze. Shoes and yokes are also of 
bronze, while pressed yellow brass is used for 
the nameplate. As the yellow brass is embossed 
easily, it makes an ideal material for this part. 
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Fig. 5—Plastics satisfy 
the exacting require- 
ments of many parts in 
the Chronolog, such as 
some of these shown 


Checking shoes for operat- 
ing finger holders and collets 
are of special alloy bronze, 
but incorporated as an inte- 
gral part of these shoes are 
bone fiber inserts. These in- 


serts assure greater resist- 
ance to wear. 
Aluminum, which’ gives 


lightness and simplifies han- 
dling, is used for doors and 
covers wherever the part is 
not liable to be subjected to 
impact loads. Where impact 
may be encountered, sheet 
steel gives a strong durable 
cover. Splash guards, chip separating plates in 
the bottom of the pan, and guards on the ma- 
chine are also of sheet steel. 

Running over some of the other parts in the 
machine, where the selection of material was 
made to satisfy special requirements, we find 
that clutch plates are alternately steel and hard 
bronze. No lining is used as the clutches are 
exposed to oil. Springs are made from stand- 
ard spring steel. Screws carrying any load or 
shock are of SAE 3115 alloy steel and are heat 
treated and hardened. Screws holding covers 
and guards are of SAE 1115 screw stock. Han- 
dles are of cast steel, cross slides of nickel iron. 


Cam Rolls Must Resist Wear 


Perhaps the greatest resistance to wear in the 
machine must be provided by the cam rolls and 
studs. These are fabricated from alloy steel, 
heat treated, hardened and ground, and this 
method of fabrication has been found to be quite 
satisfactory. Cams are machined from steel 
castings of SAE 3140 which have a minimum of 
.45 C. Where cams are subjected to extreme 
conditions of wear they are hardened. This com- 
position was selected to withstand pressure and 
wear and for its ability to react to heat treat- 
ment. All shafts are made of alloy steel while 
the spline shafts are heat treated. Material gen- 
erally used in shafting is SAE 3140. Fast movy- 
ing shafts turn on antifriction bearings. 


An important element of these automatic 
screw machines is the stock reel and associated 
parts. The reel itself is made from stee] tub- 
ing while the ends or disks are steel castings. 
Pusher tubes and collet tubes, Fig. 4, part of the 
spindles assembly are of SAE 3115 while the 
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pushers, which must be hard and have consider- 
able elasticity, are made from SAE 4150. Cold 
rolled SAE 1020 steel with C .15-.25, Mn .30-60, 
P .045 max, and S .055 max, is amply strong 
enough for the rods and links. 


Oil Lines Are of Copper Tubing 


Additional materials employed in the ma- 
chines include copper tubing for the oil lines, 
steel pipe with the usual fittings for carrying 
the coolant, and flexible steel hose for directing 
the coolant to the tools. 

A unit which may be built into these auto- 
matic screw machines, as well as ell other types 
of production machinery, and one which is an 
additional example of the interesting use of ma- 
terials is the Chronolog, Fig. 3, a unit for re- 
cording production and idle time. In this device 
aluminum die castings are utilized for both sides 
cf the case, the frames, and also for a number 
of the smaller parts. This material was selected 
for its light weight and for ease of forming with 
a minimum of machining. 

Due to the accuracy necessary, machined steel 
rings with engraved characters are used for the 
registering wheels. Practically all other parts 
are made up of stampings or plastic materials, 
as shown in Fig. 5. 

In this discussion of the materials used on the 
automatic screw machine, it can be seen that 
metallurgists and chemists have made available 
& material for every specification, no matter 
how varied. If none of the better known mate- 
rials or alloys solve the design problem, it is 
entirely possible that a combination not so well 
known can be selected. Consultation with ma- 
terials makers will often reveal a composition 
that is exactly what is needed. 
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Predict Future Trends 


By Allen F. Clark 
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EGARDLESS of the results of computa- 
R tions, the truth of suppositions, or the 

value of hunches, the actual worth of any 
design can be determined only after design 
ideas are built into the machine and tested un- 
der production conditions. Experience with past 
designs and other types of machinery often pro- 
vides the basis of ideas for new ones; present 
designs incubate future innovations. 

Machine tools, with their demand for higher 
and higher speeds, accurate and still more ac- 
curate production, and fast moving changes to 
keep pace with the work to be done were among 
the first to take advantage of the characteristics 
ef ball and roller bearings. Being among the 
first, itis only natural that today’s machine tools 
incorporate bearing applications that are among 
the foremost in design ingenuity. Bearings on 
production machines must satisfy stringent 
regulations that will brook no change. Their 
almost universal use on machine tools fore- 
shadows their increased adaptation in the design 
ef many other types of machines—machines 
that may be, as yet, nebulous ideas in the minds 
of designers. 


Bearing Carries Endwise Float 


The use of precision cylindrical roller bear- 
ings at the floating end of a milling machine 
spindle is shown in Fig. 1. This type of main 
spindle design can be used with lathes as well as 
many other types of machine tools. By using 
this separable type of Norma-Hoffmann roller 
bearing, it is possible to clamp the outer ring of 
the bearing rigidly in the housing. The inner 
ring assembly is, of course, clamped endwise and 
rigidly mounted. The endwise float of the 
spindle to take care of expansion and contraction 
is carried within the roller bearing itself, be- 
tween the rollers and the outer ring. By setting 
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Fig. 1—-Angular contact ball bearings may be adjusted to 
produce a definite amount of preload 




























































































Fig. \2—Precision bearings have proved successful on air- 
plane cylinder grinders with large overhang 





Fig. 3—Radial load is carried on two roller bearings tha 
are spaced well apart 








up the roller bearing with practically no internal 
clearance it is, therefore, possible to almost 
eliminate radial looseness in the bearing at the 
floating end. In a self-contained bearing it is 
necessary to have looseness between the outer 
ring of the bearing and the housing to permit 
endwise fioat. 

The second feature of the spindle mounting 
itself, Fig. 1, is the interesting method of adjust- 
ing angular contact ball bearings to provide a 
certain amount of preload, thereby avoiding de- 
flection of the bearings and spindle under the 
working load. The bearings are spaced some- 
what apart to provide stiffness to the spindle. 
It will be noted that the threaded bushing for 
the rear bearing can be adjusted outwardly and 
thereby exert pressure through the two bearings 
and build up the required preloaded condition. A 
locking device is provided to hold the adjust- 
ment once it is made. 


Bearings Are of Shouldered Type 


A third feature of this milling machine spindle 
is the use of the Snap wire or shouldered type of 
ball bearing on the countershaft. By means of 
the rectangular wire that fits in a groove in the 
outer ring of the bearing it is possible to have 
a through bore (without shoulders) in the hous- 
ing. The bearing is clamped between one face 
of the snap wire and the opposite face of the 
bearing outer ring. 

Another application of bearings to secure ex- 
treme precision is on a large work head, Fig. 2. 
This design, employing MRC precision bearings, 
bas proved successful on airplane cylinder 
grinders with large overhang and extremely 
close tolerances, with the quality of the grind- 
ing being so good that lapping of the cylinder 
has been almost entirely eliminated. Note the 
spread bearings at the nose with considerable 
preload ground into them to stiffen the relative- 
ly long spindle. 

Radial load is carried on two roller bearings 
that are spaced well apart to provide rigidity on 
the longer heavy duty lathe center shown in Fig. 
3. These Norma-Hoffmann bearings have the 


Fig. 4 Flanged ball bearings mah 


housings straight through from one end 


if possible to 


outer rings clamped endwise and mounted with 
a light interference fit in the housing. The spac- 
ing of the roller bearings provides for increased 
rigidity of the spindle. The roller bearings are 
furnished, of course, with only sufficient radial 
clearance to permit them to rotate freely. 

The thrust in the spindle shown in Fig. 3 is 
carried against the large heavy duty ball thrust 
bearing which is in turn seated against a com- 
pressed leather disk. The purpose of this disk 
is. to absorb the excessive thrust load due to the 
expansion of the part being processed. Another 
feature of this mounting is the spring adjust- 
ment at the back end ball bearing by means of 
which the large ball thrust bearing is kept in 
its properly adjusted position so that the re- 
tainer and the balls cannot drop downward into 
the grooves of the thrust bearing. 


In the spindle for a precision bench lathe, Fig. 
4, the designer’s problem was to obtain extreme 
accuracy under all conditions including high 
speed operation. Ordinarily, with front and 
rear bearing housings bored so as to leave lo- 
cating shoulders for the bearings, it is necessary 
to bore the housings separately from each end, 
and to do this and maintain precise alignment 
is difficult. With the New Departure flanged 
precision ball bearings used, however, it is pos- 
sible to bore both housings straight through 
from one side and at one operation and obtain 
a high degree of accuracy. 


Simplified Bearing Assembly 


Simplified assembly is also the aim in the de- 
sign of the high speed lathe spindle, Fig. 5. 
Lubriseal shielded single row bearings at the 
rear with a flinger make a simple assembly. 
MRC duplex bearings back to back at the nose 
provide endwise and radial rigidity. 

A large boring machine spindle, typical of 
heavy duty spindles with large speed variation is 
shown in Fig. 6. In this design the particular 
value of the ball bearing is that it permits high- 
er speeds, yet retains enough preload to have 
satisfactory cutting at low speeds. The spindle 
is relatively short for its diameter. Hence the 
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5—NShielded single row bearings at the rear of 



































e using a 
Fig. 6—As the spindle is relatively short for its diameter, 
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Fig. 8—Adequate protection 1s 

provided the bearings by use of 

felt seals, while a large grease 

reservoir is located between the 
bearings 
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bearings at the nose need not be spread. A 
standard MRC duplex bearing with initial end 
preload is satisfactory. 

The requirement that each boring operation 
be held within a limit of 0.001-inch in the special 
automatic multioperation boring and reaming 
machine built by Hammond Mfg. Co., brought 
about the design of the special Bantam ball 
thrust bearing of Fig. 7. This bearing is 54 
inches outer diameter by 48 inches inner diam- 
eter by 4% inches thick. The problem en- 
countered in this design was to obtain an anti- 
friction bearing of suitable diameter to permit a 
rigid construction of the machine column, of 
thrust capacity for seven tons dead load plus 
tool pressure, a parallelism held within 0.002, of 
radial capacity to accommodate pressure of in- 
dexing gears, of concentricity (runout) not to 
exceed 0.001 and of economical construction. 
The ball thrust bearing satisfied the first three 
items, but standard ball thrust construction 
would not fulfill the requirements of radial ca- 
pacity and concentricity. By using a deep groove 
construction the radial load is easily accommo- 
dated and the concentricity is held within speci- 
fied limits. 


Bearing Insures Accuracy 


Another instance of an unusually large bear- 
ing used to insure extreme accuracy is in the 
rotating table of the grinding machine for grind- 
ing an 120-inch reflecting mirror. This machine 
consists essentially of a rotating table operating 
at from ™% to 1 revolution per minute on which 
the mirror is placed. The main spindle of this 
table is supported on two SKF ball bearings hav- 
ing a bore of 27 inches, an outer diameter of 33 
inches and a width of 2 inches. The mirror is 
being ground to the finest possible limits of ac- 
curacy. 

A very simple type of idler pulley mounting 
which gives adequate protection provided by 
means of felt seals and which has a large reser- 
voir for grease between the bearings is shown 
in Fig. 8. No provision for additional lubrica- 
tion has been made in this design as it is antici- 
pated that the original filling of grease will last 
for years under average conditions on account 
of the amount of grease that can be put into the 
pulley hub at the time the assembly is made. 
The outer rings of the Norma-Hoffmann bear- 
ings, since they are in rotation, are clamped 
endwise. The inner rings are not clamped, and 
there is a clearance between the cover disk on 
the end of the shaft and the bearing inner ring 
to prevent cramping the bearings endwise. 


Preloaded double row bearings are utilized in 
the loose pulley mounting of Fig. 9. The New 
Departure bearings are so designed as to permit 
lubrication from a central source through holes 
in the bearing inner races communicating direct- 
ly with the balls and separators. Because of 
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their thorough enclosure, it is possible to mount 
these bearings without provision for future dis- 
assembly; that is, the clamping pieces on each 
side of the pulleys are riveted in place. Lubrica- 
tion of such pulleys is seldom necessary oftener 
than once a year. 


Employs Duplex Bearings 


Duplex bearings are used to provide extreme 
rigidity under severe service on the wheel 
dresser, Fig. 10. Belleville washer type springs 
provide the spring take-up. This type of take-up 
is quite convenient where space is limited. 

A double end disk grinder using the new snap 
ring groove bearing in order to secure an effi- 
cient housing design is illustrated in Fig. 11. 
Both MRC bearings have the same outer diam- 
eter and the bore is straight through. As extreme 
accuracy is not required, double row angular 
contact bearings with internal preload have 
proved successful. 

Another simplified mounting is achieved by 
the design of the clutch drive shaft for a center- 
less grinder, Fig. 12. One size of Hyatt solid 
roller radial bearing is used throughout. Bear- 
ings are spaced by means of shaft sleeves. 

Smoothness of operation and accuracy is pro- 
vided by the Niles boring mill spindle mounting 
of Fig. 13. This design being such as to enable 
assembly from the top, both assembly and dis- 
assembly are facilitated and machine work on 
the housing is made easy. The spindle carries 
Timken cone and roll assemblies at both ends, 
the upper cone backing against a shoulder on 
the spindle. A spindle carrier hclds the cups, 
both upper and lower cups seating against 
shoulders machined in the carrier. Adjustment 
of the spindle bearings is secured through an 
end plate and shims at the bottom of the spindle. 
The bearings are preloaded. Final adjustment 
of the table against the track may be made toa 
high degree of accuracy by properly adjusting 
and clamping a nut on the threads provided at 
the bottom of the spindle carrier. 


Produces Fine Finish 


Typical of a group of spindles that have solved 
a difficult problem is the diamond boring 
spindle, Fig. 14. The plain bearing diamond bor- 
ing spindle has produced a fine finish resemb- 
ling lapping. It was almost impossible to do 
this with a ball bearing spindle until the design 
shown was perfected. Spring load of the MRC 
bearings is in the neighborhood of around 500 
to 600 pounds. Two bearings in parallel at each 
end give the rigidity and support of both rows 
of balls for radial loads or thrust loads in either 
direction or combination. The large number of 
points of support provide extreme accuracy and 
rigidity. Two bearings in parallel divide the 
load equally and thus double the rigidity. 
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HE MACHINE tool designer who has de- 
signed parts to be made in castings has the 
necessary background to design parts made 
of welded steel assemblies. Some years ago 
the opinion was commonly held that welded 
steel construction had to be designed by men of 
specialized training in welding and welded de- 
sign. At the present time, several hundred de- 
signers are doing creditable work in welded steel 


construction with little or no previous experi- 
ence with this 


class of con- 
struction. It is 
the purpose of 
this article to 
deal with the 
mental ap- 
proach to the 
job of design- 
ing and build- 
ing welded 
parts for ma- 
chinery of the 
class of ma- 
chine tools, 
which makes 
it possible for 
a machine de- 



















Fig. 2—Ez-Cell-O machine for 
facing and counterboring in- 
cludes welded steel columns 
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signer to get entirely satisfactory results with- 
out previous welding experience. Such a mental 
approach has been established among many de- 
signers with whom we have worked. The meth- 
ods and ideas developed in connection with do- 
ing the job are born of experience and it is 
only fair to say that most of the theories we 
originally employed have had to be thrown over- 
board. 

The designer’s usual belief that he cannot doa 
creditable job of design in welded steel construc- 
tion may readily be displaced by completely re- 
moving knowledge of welding as a factor in the 
design job. This is accomplished by placing at 
the designer’s disposal a list of 
standard welds which will cover 
practically every kind of a joint he 
may want to use. The kind of 
loading for which the different 
joints may be used is specified on 
each sheet. He merely designates 
the type of welded joint he wants 
by a symbol on the drawing. The 
necessities of the mechanical de- 
sign determine the kind of welded 
joint required, so the designer has 
been completely freed from any 
further consideration of the tech- 






























Fig. 3—(Above, Center)—Mo- 
tor is mounted on welded steel 
top rail 
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T= broad viewpoint of a pro- 

fessional engineer who deals in 
a responsible way with welded steel 
construction is presented in this ar- 
ticle on the solution of welding pro- 
blems. Mr. Kinkead, a consulting 
engineer who specializes in welding, 
has worked with designers of a great 
many forms of machinery and has 
served as a consultant with welding 








fabricators. 


nical details involved in the welding. Different 
kinds of welds are so completely specified that 
when the designer calls for a C weld, Fig. 1, for 
instance, the shop will know precisely what kind 
of a weld to make. 

The important knowledge the machine 
designer has is: 


What he must accomplish with the part 
being designed. 

The service life required, rigidity, free- 
dom from vibration, strength, desir- 
able weight, etc. 

Permissible cost. 

The physical properties of metals such 

as strength, yield point, modu- 

lus of elasticity. 
This fundamental knowledge forms 
the basis of the design. Any weld- 
ing used is incidental to the main 
job. 

In the 

which the 


tool 


transition period, during 

designer is trying out 
welded steel assemblies to find out 
whether they offer advantages as 
compared with other types of con- 
struction, it has been found advan- 
tageous to make the drawing as if 


Fig. 
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the job were to be made of a casting. From 
this drawing the designer works out several 
possible assemblies of steel pieces which, when 
welded together, will serve the same purpose as 
the casting. It is at this point that the greatest 
trouble occurs and, again, the difficulties have 
nothing whatever to do with welding. 

If the job has been designed as a casting, 
curves and complications in general will make 
it difficult to reproduce exactly in welded steel 
construction without prohibitive cost. The prob- 
lem at this point is one of simplification. If the 
welded steel assembly parts are to be made in 
a shop which has flanging press, bending rolls 
and bending brake, many problems of curves 
and contour complications may be solved. Ma- 
chine gas flame cutting is another escape from 
many situations. The trouble in which the de- 
signer finds himslf arises from one of two 
causes; either his shop does not have the neces- 
sary cutting and forming equipment, or he does 
not know what can be accomplished with such 


equipment. The solution in either case is to 


Fig. 5—Typical welded steel 
bases and columns designed 
for special machinery 


machine 
itself fully to 
construction 








Fig. 6—Side arms of double rocker arm are made of steel 
tubular cross member is seamless steel tubing, 
semi-tubular members of pressed plate is welded to the side 
The part is stress relieved 


castings, 


arms. 


make contact with a shop which has this equip- 
ment and experience, and have this shop do the 
cutting and forming and possibly the welding. 

Cost is the guide the designer follows, of nec- 
essity. If a pattern for a casting is available, 
it is often difficult to meet the cost with welded 
steel. Following the guide of cost the designer 
should use, without restriction, steel castings as 
a part of the welded assembly. Thus in Fig. 6, 
welded steel is incorporated in what is essenti- 
ally a casting job for the sole reason that the 
best result is so obtained for the least cost. Fig. 
8 shows another application of the same idea 
where the base is a composite of rolled steel 
plate and castings. LEither all-casting or all- 
welded steel would cost more than the final de- 
sign. Fig. 4 shows an all-welded design with its 
typical simplification. In a case of this kind, 
steel castings could not compete even though the 
pattern was available. 


Few Shops Completely Equipped 


The difficulties just described are very real 
but are, for the most part, the kind the designer 
is accustomed to overcome. No small part of 
his problem is due to the fact that there are very 
few shops in the country that are completely 
equipped to form steel for welded assemblies. 

The impression is general that it is only nec- 
essary to buy a welding machine to make parts 
of welded steel construction. It is true that 
some of the simple assemblies made of flat plate 
and structural shapes can be produced in this 
way, but the scope is severely limited, particu- 
larly on machine tool work. A shop to make 
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welded machinery parts without restriction 
needs, among other things—plenty of floor 
space, machine flame cutter, flanging press, bend- 
ing rolls, bending brake, manipulators to handle 
the job during fit-up and welding, and in many 
cases an annealing furnace. The capital invest- 
ment of a welding shop to produce welded steel 
assemblies on an efficient basis is comparable to 
the cost of a steel foundry and pattern shop. 
This general statement of the case is given on 
the general theory that if the designer knows 
why the difficulties occur he can either find a 
solution or label the case as one which cannot be 
solved by welded steel. 


Pleasing Appearance Essential 


Good appearance is related to the problems 
which have been discussed. If the designer is 
confined to flat plates and structural shapes, 
many parts cannot be made in welded steel and 
have satisfactory appearance. Pleasing appear- 
ance is essential. Good mechanical design will 
give pleasing appearance and it usually is un- 
necessary to go beyond the bounds of correct 
mechanical design to get this effect. 

Figs. 2, 3, 5 and 7 show rational uses of weld- 
ed steel in machine tool design to meet special 
requirements of the user by adaptation of stand- 
ard machines. By proper specification of the 
welds, the designer is assured that the welded 
part will conform in appearance with the ma- 
chine as a whole. 

Problems of shop production of welded stee) 
construction are outside the field in which the 
designer normally works. There is no more 
reason why the designer should be concerned to 
a greater extent with the problems of operating 
a welding shop than with the problems of oper- 





Fig. 7—Top rail of special Cincinnati Hydromatic, also shown 
in Fig. 3, is fabricated by welding 
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Fig. 8—Steel casting 
is used in assembly 
of unloader frame at 
point where comph- 
cations in shape 
would make welded 
steel more costly 


ating a foundry. The designer should have about 
the same degree of contact with the welding 
shop as with the foundry so that practical sug- 
gestions coming from the welding division may 
receive proper consideration. 

The matter of when to specify stress reliev- 
ing of welded steel assemblies is not difficult to 
handle in the field of precision machine frames 
and parts which must not change dimensions in 
service. Such parts should be stress relieved 
preferably by heat. The whole subject is some- 
what controversial at the present time in the 
welding field but there is no doubt about the 
fact that a welded assembly will behave like a 
‘“‘green’”’ casting if it is not properly stress re- 
lieved. 


Should Require Slow Cooling 


The difficulty with furnace stress relieving 
arises from the fact that with improper handling 
the job will have more stresses in it after “stress 
relieving’”’ than it had before. Where there is 
a wide difference in thickness of the parts of an 
assembly, heating to 1200 degrees and holding it 
for one hour per inch of thickness, then cooling 
to 400 degrees Fahr. in the furnace, then cooling 
in still air will leave the assembly in bad condi- 
tion so far as internal stresses are concerned. In 
such cases, the specification should require slow 
cooling in the furnace until the hottest part is 
not over 100 degrees Fahr. and then removal 
from the furnace. This involves extra expense 
as compared with what passes for stress reliev- 
ing in many cases but the cost should be consid- 
ered legitimate if the part is to be used on a 
precision machine. 

Specification of the finish of the welded as- 
sembly again depends on the character of the 
machine of which it is a part. Sand blasting will 
permit of a better paint job after it is finished. 
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A symbol designation may be used to specify 
that all sharp corners are to be removed. In 
rough machinery such requirements are omitted 
although it has been found that fine finish of the 
parts of a machine on which the eye would casu- 
ally rest adds a great deal to the appearance of 


the job as a whole. So far as the welds them- 
selves are concerned, if they are required to be 
made with shielded are welding rod in the down- 
ward position they will have good appearance. 


Welded Design Not Difficult 


Welded assemblies for use in machines of the 
general class of machine tools are not particu- 
larly difficult to design and cover with specifica- 
tions which will give assurance that the shop 
will understand what is required. The problem 
is to get delivery on such construction at a price 
which makes its use economical. This situation, 
as has been stated before, is due largely to the 
relatively small number of shops which have all 
of the equipment necessary to do the work. 

As the matter stands at the present time, the 
machine designer is confronted with a noticeable 
trend towards the use of steel for machinery 
parts. Steel castings alone do not solve all prob- 
lems by a large margin. Welded steel construc- 
tion of suitable quality is expensive. Composite 
assemblies of steel castings and rolled steel 
welded together often meet the necessities of 
cost but leave a good deal to be desired in the 
matter of appearance of precision machinery. As 
the flow of capital returns to investment in plant 
and equipment, it seems entirely likely that both 
privately owned welding shops and those which 
do commercial work on a jobbing basis will be 
better equipped. The net result of better equip- 
ment will be that the designer may use welded 
assemblies without restriction for any purpose 
with the assurance that they will be built at an 
economical cost. 
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Fig. 1—Where accuracy in production counts 





ESIGN is one phase of manufacture and 
ID production is another, but the two now are 

so closely allied that problems of either 
must be considered from the standpoint of 
both. It is easy enough for the designer to 
specify such tolerances as plus or minus 0.0001 
inch on the drawings and then go merrily along 
in the illusion that they are being maintained. 
What happens, more often than not, is that 
these close tolerances are being ignored in the 
shop. 

The greatest difficulties encountered lie 
with both men and machines, for it is impos- 
sible, of course, to obtain a production part with 
tolerances any closer than that of the machine 
itself, or finer than the ability of the man to 
measure the part. Some will say that the solu- 
tion is easy; just provide ‘‘go’”’ and “no go” 
gages. In actual practice, however, if the en- 
gineer will try gaging a finished hole with a 
plug having the ‘‘no gu”’ size 0.0001 inch larger 
than the ‘‘go”’ size, it will become apparent im- 
mediately that the human element is of great 
importance. 

A more forceful demonstration of this is to 
have a number of parts manufactured and gaged 
by different workers. Then collect all the parts 
together for examination and appearance. It 
will be quite an odd lot of sizes because of the 
difference in personal opinion of the various men 
that gaged the parts. They will be even more 
Giverse, of course, if different types of pro- 
duction machines are used. That the problem 
lies in the proper training of men in the use 
cf machines and their measuring devices can 
be shown still further by another experiment. 
Send a finished part, such as one of those de- 
picted in Fig. 1, through the shop, asking vari- 
cus men who are not specially trained on that 
particular piece to measure it and send you the 
result of their measurements. The divergence of 
opinion will be amazing. 
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Tying in Design 


with the Shop 


By F. E. Dennison 


York Ice Machinery Corp. 


Another highly elusive feature in the produc- 
tion of any finished part is the problem of im- 
parting a proper finish to it. Just what is 
“smooth fine” finish, a ‘‘polish’”’ finish or the 
various other expressions used to indicate what 
is desired in the finished product? Here again 
both man and machine play the leading role. 

The importance of training men on each new 
design is absolutely necessary, and the success 
of the design depends largely on this training. 





Fig. 2—Skill produced these York cylinders 
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Controls Should Be Built In— 


iste the machine of today 
with its counterpart of a few years ago! Observe 
how designers have utilized the ‘‘built-in’’ idea 
to remove the unsightly “humps and hollows” 
that characterized yesterday’s models! This 
new trend, particularly as it pertains to elec- 
trical controls, has done more than merely im- 
prove appearance. Built-in devices also make it 
possible to conserve 
space, increase oper- 
ating efficiency and 
refine machines gen- 
erally. While a tran- 
sition has been tak- 
ing place in the de- 
sign of all machines, 
perhaps the machine 
tool industry can 
claim the honor of 
being somewhat 
more aggressive than 
others. That may be 
due to the fact that 
this type of machine 
is inherently a preci- 
sion unit by means of 
which other ma- 
chines are produced. 
In any event, the de- 
signers of other 
classes of machinery 
can profit from what 
has been accom- 
plished in metal cut- 
ting equipment from 
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Fig. 2—Panel controlling all four motors of mill- 
ing machine fits into one side of housing 












Fig. 1—Built-in_ elec- 
trical controls contrib- 
ute effectively to bal- 
anced design in addi- 
tion to convenience of 
operation 





the standpoint of the built-in electrical control. 

The modern trend toward embodying these 
mechanisms in the machine as an integral part 
is disclosed by Fig. 1, a surface grinder which 
shows how effectively this procedure blends with 
other steps that have been taken to attain bal- 
ance and a smooth flow of lines. Building eye 
appeal into machines is imperative . . it is 
becoming more and more essential from a sales 
viewpoint. Numerous articles in past issues of 
MACHINE DESIGN 
covering this phase 
of engineering have 


stressed its import- 
ance. One of the 
major points in de- 


signing for built-in 
electrical controls is 
careful selection of 
the location for start- 
ers, operating  but- 
tous, limit switches 
and other accessories 
from the standpoint 
of the wiring. This 
must be concealed if 
possible or at least 
made inconspicuous, 
not forgetting that 
the wires, however, 
must be accessible in 
case of trouble. How 
this is accomplished 
in a milling machine 
can be seen in Fig. 2. 
The control panel for 
the four motors em- 
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ployed is designed to fit into one side of the 
housing, cast covers being used to close the port. 
By means of cored holes in the bottom of the 
housing, which line up with corresponding holes 
in the base, the wires supplying power to the 
motors in the base compartment and to the push- 
button station at the other side of the machine, 
are kept under cover. At the operator’s posi- 
tion, Fig. 5, there are four field rheostats and a 
starter for a small pump motor, all built in with 
no wiring in view—a distinct aid to appearance. 

Need for conservation of space is a factor that 
largely has been instrumental in bringing about 
a new type of control. Now it is advantageous 
to have the controller as small as possible so 
that it may be fitted most readily into available 
locations. In this the various control manufac- 
turers have worked closely with designers. 
When the control is to be housed in the body of 
the machine or mounted on supports that are 
part of the unit, the designer should consider 
space conditions and select his control in the 
early stages of layout. When this is done a 
desirable location can be arranged from the op- 
erator’s standpoint, at the same time providing 
for wiring that can be inspected readily. 

For a large majority of uses there are avail- 
able controls designed so that equipment nor- 
mally supplied in enclosing cases can be obtained 
with ‘‘deadback’’ construction, permitting them 
to be wired and mounted in machines without 
providing spacers for electrical clearance. Con- 
trollers on the market with this construction 
cover a wide range of sizes in both nonreversing 
and reversing across-the-line and reduced 
voltage types. 

Starters with parts completely insulated from 
the plate or base, the overload relays being 
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mounted as an integral part of the main mechan- 
ism, are extremely flexible in building up con- 
trols. Modern arc hoods with individual arcing 
chambers also are new features of starters that 
make for space saving. This safety measure 
snuffs out contact arcs when the switch is opened 
under load and is an important adjunct in re- 
ducing the size of today’s starters. 

It may be well to bring attention to the need 
for ventilation of a controller, especially if there 
are thermal overload relays on the panel. This 
is necessitated because the tripping temperature 
of the relays will be affected by the temperature 
of the control compartment. Moreover, the elec- 
trical devices should be mounted where they will 
not be subjected to vibration, since such a con- 
dition may cause the nuts and terminal screws 
to loosen and if severe vibration is encountered, 
light or delicately adjusted relays may be caused 
to operate without being energized. Finally, in 
order to assure satisfactory operation, the con- 
troller should be adequately protected from dust 


and flying chips. 
Controls Should Be Concentrated 


Location also takes on another important as- 
pect, which in this case applies to the push but- 
tons. Here centralization of built-in controls 
comes into prominence. Efficiency of operators 
depends largely on the consideration designers 
have given them in developing their machines. 
When the controls are concentrated on one panel 
within easy reach of the operator as depicted in 








Fig. 3—Elimination of a separate 

control panel, simplification of ez- 

terior wiring and concentration of 

controls are features of this auto- 
matic toolroom machine 
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Fig. 6, the designer can rest assured he has 
done his part. 

In this instance of a master control panel on 
a lathe, complete electrical supervision for both 
set-up and full automatic operation of the ma- 
chine is provided at this central point. The main 
starter button starts the feeds to both front and 
rear carriage, in addition to starting the spindle 
and the coolant pump. One reverse button will 
reverse both carriages at any point in the oper- 
ating cycle, the carriages returning quickly to 
the original starting position. Another button 
controls the front carriage and provides inching 
movement to the front tool slide and carriage 
for convenience in setting-up. And still another 
button gives inching movement to the rear tool 
slide for set-up purposes. 

A red light at the top of the panel indicates 
when current is on in the feeding mechanism. 
It lights at the end of each cycle and is a signal 
that the machine is ready for reloading. The 
voltmeter indicates the voltage on all the preci- 
sion contactor switches. This partial explanation 
of the operating characteristics of the lathe con- 
trol arrangement is ample evidence of the value 
in centralizing them on the machine, particular- 
ly from the operator’s standpoint. 

When size of the machine reaches unusual 
proportions the design and position of the con- 





Fig. 4—Operator’s control station from which all functions 
of openside planer are directed. Note pendant push button 
station 


trols gains even more importance. It goes 

without saying that unless this feature is care- 
fully worked out one man would be incapable 
of operating such a unit as the automatic tool- 
room machine, Fig. 3. As designed, the opera- 
tor need never leave his platform during the 
machining procedure. He always can remain in 
a position where his work will be under easy ob- 
servation. Three knobs on the upper lever of 
the control panel permit him to secure the com- 
plete range of spindle motor speeds and of 
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Fig. 5—Above—Built-in control devices permit clean 
design with no wiring in view 


Fig. 6—Below—Master control panel on lathe em- 
bodies devices by which complete operations are 
governed electrically 





horizontal, vertical and transverse feed and 
rapid traverse. Also within easy reach are the 
shift levers on the spindle drive gearbox—more 
evidence of electrical and mechanical controls 
being co-ordinated in respect to position. The 
inset illustration shows how the motor starters 
and other*electrical devices have been grouped. 


Hundred Per Cent Electrification 


Another large machine, a sixty-inch cpenside 
planer, stands as a striking example of the most 
extensive electrification of a machine tool to 
date, Complete control of the normal machin- 
ing operations are centralized in a pendant sta- 
tion, Fig. 4. The operator is not required to 
manipulate any other levers or switches after 
the job is set-up. 

The main drive control is the full magnetic 
type and provides overload and low voltage pro- 


(Concluded on Page 111) 















Hydraulic Controls Simplify 


Design, Aid Flexibility 


OVING parts create wear; wear neces- 

sitates maintenance; wear also may in- 

troduce inaccuracies; maintenance and 
inaccuracies bring user dissatisfaction; user dis- 
satisfaction influences future sales. It is like 
the old saw about the lack of a horseshoe nail. 
Careful design, of course, will reduce wear to 
a minimum, but it is obvious that an excellent 
way in which to eliminate much of the wear is 
to eliminate many of the moving parts. 

When an engineer not only cuts down the 
number of moving parts, but also achieves in- 
creased utility, greater flexibility and simplified 
operation, his methods deserve attention. For 
example, in the design of surface broaching ma- 
chines built by Colonial Broach Co., moving 
parts exclusive of the slide and fixture in the 
single ram type, the simplest type in the line, 
have been reduced to three—the ram, the mo- 
tor and the pump. This arrangement was made 
possible only by the employment of hydraulic 
principles in the operation of the broach. With 
the use of hydraulic operating mechanisms an 
infinitely variable speed for the tool is obtain- 
able. 

In the broaching machines to be discussed in 
the following, both single and double ram ma- 
chines are covered. These machines are fabri- 
cated from a combination of electrically welded 
steel plates and steel castings. They are of 
three-piece construction, comprising the base, 
the column and the table. The columns are 
lined with hardened and ground steel ways in 
which the broach ram slides. This main ram 
is made of alloy cast iron, and is bored and honed 










Fig. 1—It is pos- 

sible to arrange 

circuit for semi- 

automatic or full 

automatic opera- 
tion 






By William A. Hart 


Chief Engineer, Colonial Broach Co. 


accurately, produc- 
ing the cylinder. 
Hydraulic pumps 
and controls used 
in the machine are 
designed and built 
by Vickers, Inc. 

The hydraulic 
system in the 
single ram _ type, 
Fig. 2, is ar- 
ranged to operate 
the ram at a high 
cutting speed anda 
fast return. The 
circuit is very sim- 
ple as shown in 
Fig. 1. While 
this diagram shows 
a manually oper- 
ated system, it is 
possible to arrange 
this circuit for 
semi-automatic or 
full automatic op- 
eration. To produce a steady, even stroke on 
the broaching tool, a back pressure is main- 
tained during the cutting stroke. 

Ram speed ranges from 0 to 45 feet per min- 
ute, and is determined by the setting of the lever 
on the feed control valve. When the speed is 
reduced from the maximum, oil not necessary 
for operation of the ram flows through the con- 
trol valve and returns to the tank at the pres- 
sure required to actuate the broach. This con- 
trol results in considerable power saving, keep- 
ing the input always at a minimum. The re- 
turn stroke is permanently set at 90 feet and 
utilizes the full delivery of the pump. 

In the dual-ram model shown in Fig. 4, ac- 
tuating means for the table are incorporated in 
the system. The hydraulic circuit used is shown 
in Fig. 6, and is comprised completely of stand- 
ard hydraulic units. Machines can be arranged 
for any tonnage or stroke, incorporating the 


~ 
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Fig. 2—Single ram type broach has « 
high cutting speed and fast return 
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full automatic principle, as in the machine un: 
der discussion. 


The hydraulic pump actuates the ram which 
is interlocked in a 1000 pound lock system with 
suitable valving. When the control valve is 
shifted to the operating position, the four-way 
valve gives a regular reversal of flow to pro- 
vide an alternate reciprocating motion to the 
rams. While one set of tools is cutting, the 
other is returning to the top of its slide. This 
sequence and operation of the valves is con- machine. These manifolds 
trolled by dogs on the rams and may be varied 
to satisfy requirements. Brazed steel tubing and are directly connected 


carries the hydraulic fluid. 


Interlocked with the ram operating valves are 
the valves for operating the table. With this ar- 
rangement the table is shifted from side to side, 
loading being possible on the side of the machine 
where the tools are returning to the top of the 








Fig. 3—(Center)—Large bars with corners planed out are used to sup- 
Fig. 4—(Right)—Reciprocating table simplifies operation 


port slides. 


slide. Again dogs on the table control the valves 
and the sequence of operations. Also in the cir- 
cuit is an emergency return valve. This unit 
practically short-circuits the operations, per- 
mitting the reversal of the tool at any time. It 
is particularly useful during the setting up of 
the machine, but also can be used should the 
operator discover any emergency which might 
wreck the tools if the operation were continued. 
A further safety factor is provided by the treadle 
bar which can be seen just under the table in 
Fig. 4. A kick against this treadle bar will stop 
the machine instantly. 

The hydraulic pumps and associated controls 
provide the actuating means for the broach, but 
the determination of the actuating means and of 
the circuit does not conclude the design steps 
necessary. Application of the power to the tool 
must be made in the most efficient manner pos- 
sible. In the design of these machines, it was 
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decided to arrange the cylin- 
der unit, Fig. 5, so that the 
part which carried the 
broach would travel, and 
the piston would be sta- 
tionary. To simplify the de- 
sign further, a special oil 
control manifold for each 
ram, Fig. 7, was designed 
to be placed on top of the 


can also be seen in Fig. 3, 


to the rams. 


Oil passes from the mani- 
fold through the inner and 
outer pipes in the specially 
constructed piston rod to the 
cylinder. After actuating the 
cylinder it flows back out 
threcugh the center of the 
piston, through the mani- 
fold, then into the tank. 
This method of regulating 
oil flow eliminates the ne- 
cessity of a stuffing box on 
one end of the cylinder. 
Ports and cored passages in 
the cast steel manifold, Fig. 
7, control the travel of the 
oil. 


A further requirement of 
hydraulically operated ma- 
chines is the provision of an 
adequate supply of oil. In 





the case of this broaching Fig. 5-—Portion of cylinder 
machine, a large capacity oil which carries the ram travels, 
tank has been built into the while piston is stationary 


base. - This tank is large to 

insure a cool running cir- 

cuit at all times, and to be certain that the com- 
plete system is always free from air the oil 
passes through a baffle system in the tank. A 
pressure gage in the circuit gives the exact 
broaching pressure, while gages on the side of 
the tank indicate the exact oil level. 


Lubrication System Built In 


With the one central motor controlling all 
operations of the broach, it was natural that the 
lubrication system be incorporated so that the 
lubricant would be distributed under the im- 
petus of the same motor. A plunger pump con- 
nected with a distribution valve receives its oil 
from the hydraulic system, and delivers a meas- 
ured quantity to all parts of the machine at each 
cycle. 

In addition to the pumps already mentioned, 
there is another pump in the machine, mounted 
integral with a separate motor, for supplying 
coolant to the tools. This motor-pump is placed 
inside of the base, out of the way of trucks 
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which might be passing alongside of the ma- 
chine. Cutting fluid under pressure is washed 
over the tools to remove all chips. The coolant 
returns to a tank in the base through a special 
grill frame which catches the chips. A large 
opening in the side of the machine permits easy 
removal of these chips. 

Faving considered the method of overcom- 
ing the driving problem for this broaching ma- 
chine, it might be well to discuss the overall 
design. Hydraulics, as mentioned, was chosen 
for the drive in order to obtain simplicity and a 
minimum of moving parts. Following this pre- 
cept of simplicity, the machine is constructed of 
three main portions as described. Base and 
column are standard for each unit in the line, 
but the table can be varied as desired. 

All of these machine units, except 
the cylinder casting and the manifold 
casting, are fabricated by electric 
welding from hot rolled plates. This 
design was adopted because of the 
need for a rigid support for the tools. 
Ribs on the larger surfaces are em- 
ployed to eliminate drumming and all 
weldings are annealed three times for 
stress relief. The corner posts in which 
are mounted the ways, are six by six 
bars with a corner planed out in the 
form of a right-angle to an L-shaped 
section. This method of fabrication 
was chosen after trial had demon- 
strated that the use of a solid section 


Fig. 6—Hydraulic pumps and suitable 
valving govern operation of two rams 
and reciprocating table 


Fig. 7—Manifolds direct the travel of 
hydraulic fluid through ports and cored 
passages 


with a corner planed out would pro- 
duce a more accurately true mounting 
for the slides than any other method 
of manufacture. 


The slides themselves are of alloy 
cast iron and have a V-gib construc- 
tion, adapted to this broaching ma- 
chine because of the greater bearing 
surface provided. Thus the slide, firm- 
ly backed up, maintains the cutting 
tools in perfect alignment. 

In the design of a broaching ma- 
chine, the tool travels in a straight 
path, so the direction of forces is 
readily ascertainable. As the machine 
is used for continuous production, 
roughing and finishing in one pass of 
the broach, it is necessary that the 
frame be extremely rugged, thus elimi- 
nating the possibility of chatter and vibration. 
The simplified means of changing tools, which 
are mounted on holders bolted and keyed to 
the ram slide, aids in achieving high production. 
The many teeth increase the life of the tool, re- 
ducing the cost per piece produced. 

All of these factors are inseparably connected 
with the use of hydraulics as an actuating means. 
By the use of hydraulics a quick acceleration and 
deceleration is obtainable, exact control of cycle 
is permitted and, as previously emphasized, the 
number of moving parts is greatly reduced. 

In conclusion, the writer feels that surface 
broaching is still in the stage of development, 
and that this method of machining will make 
great strides in the near future. 
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F or hundreds of years there have been 
instances of men with brilliant mechanical and en- 
gineering imaginations, whose visions in many cases 
would have advanced civilization greatly if they could 
have been carried out in practical form at the time of 
their conception. Only through the medium of ma- 
chine tools could those engineering visions have been 
translated into working mechanisms, and so the world 
had to forego the benefits of the higher forms of 
mechanization until machine tools worthy of the name 
became available. That was not much more than a 
century ago. Therefore, as time is measured in the 
history of the world, we still are not far from the pi- 
oneer machine tool builders and their creations, even 
though the industry itself has traveled far in terms of 
technical progress. 


The machine tool industry in America was born of 
a desire to manufacture metal products interchange- 
ably. Interchangeable manufacturing was _ trans- 
planted into the minds of American mechanics by 
Thomas Jefferson, who in 1785 picked up the rudi- 
ments of this epoch-making idea in France. Not only 
did he transplant the idea, but moreover he made 
vigorous efforts to make it take root—seeing it as he 
did as a vital link in the chain of national defence 
through its importance in the quantity production of 
high grade military firearms. The fact that Thomas 
Jefferson deserves great credit as an engineer has been 
lost sight of due to his political achievements as one 
of the founders of our Republic. 


Win no intention of overlooking the 
splendid.work*of Henry Maudslay and other pioneer 
machine tool builders in England, who unquestion- 
ably exerted a profound influence upon the form 
which American machine tools assumed, we will in 
this brief narrativesturn directly to the work of Eli 
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By GUY HUBBARD 
Machine Tool Consultant 


Whitney, the American. Whitney, popularly known 
as the inventor of the cotton gin, seems to have been 
the first American mechanic to grasp in a practical 
way the significance of Thomas Jefferson’s suggestion 
as to the interchangeable manufacture of firearms. 
Under the patronage of Jefferson, Whitney was 
awarded in 1798 a United States Government contract 
for 15,000 stand of arms. 

To carry out this contract under his “‘new principle 
of manufacturing” by the use of “‘machinery moved 
by water,” Whitney had to start from the bottom, 
not only in the layout of his new plant in a suburb of 
New Haven, Connecticut, but more particularly in 
the case of every jig, fixture and machine with which 
it was equipped. It is to the everlasting credit of 
Thomas Jefferson and the officials of the War Depart- 
ment that with patient understanding they bore with 
Eli Whitney during the several difficult years of prep- 
aration through which he had to pass before being 
able to deliver his first lot of interchangeable guns. 
In no small measure it was due to the liberal attitude 
of these officials that by 1815 the interchangeable 
system of manufacture had taken firm root in the 
United States. It was from that root that the ma- 
chine tool industry in this country has stemmed. 


_ = is no record that Eli Whitney 
ever manufactured machine tools other than for his 
own use. His factory, which never was large or fitted 
up for heavy machinery production, always was kept 
so steadily busy on gun work that machinery manu- 
facturing for the trade scarcely would have fitted into 
the picture. His claim to fame as the pioneer machine 
tool man in America rests upon his early and profound 
influence upon machine tool design—as for instance 
in the case of the milling machine. 


To eliminate the slow method of surface shaping 
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as exemplified by hand filing in hardened jigs, Whit- 
ney in 1818 designed and built a rudimentary form 
of manufacturing milling machine with power feed 
to the tabie. Then this is what happened. A Whitney 
workman carried the idea to the shop of Silver & Gay 
in North Chelmsford, Massachusetts, where in the 
1820’s there was built a more highly developed mill- 
ing machine in which were plainly embodied several 
of the Whitney design features. From the shop of 
Silver & Gay there went forth an apprentice by the 
name of Frederick W. Howe who in 1850 designed and 
built at the Robbins & Lawrence Co. at Windsor, 
Vermont, the first of those machines now known as 
Lincoln millers. Whitney features were, and still are 
embodied in these very useful machines, which even- 
tually were built in great quantities by the Pratt & 
Whitney Co. of Hartford. Mr. Howe eventually be- 
came associated with Brown & Sharpe, being in fact 
the first president of the Brown & Sharpe Mfg. Co. 
Through him certain of the Whitney features ap- 
peared in the Brown & Sharpe milling machines, 
wherein—in common with other high grade modern 
milling machines—they still are apparent. If space 
permitted, many similar cases of persistence of design 
features might be cited, which proves the good design 
sense of the founders of the industry in America. 


Although the manufacture of machine 
tools did not become to any extent a distinct industry 
until after the Civil War, it is a fact that as early as 
1830 some of the more progressive builders of fire- 
arms, textile machinery, water wheels and engines, 
who developed successful machine tools for their own 
use, discovered a profitable side line in the manufac- 
ture of duplicates of these tools for others. In some 
of these instances the machine tool line eventually 


became the tail that wagged the dog, as in the case of 


the Jones & Lamson Machine Co. whose predecessors 
manufactured pumps and firearms as far back as 1828 
on equipment of their own design. All this will ex- 
plain why, in tracing out the actual industrial descent 
lines from Eli Whitney and the other pioneers to 
machine tool builders of the present day, some rela- 
tionships are found to be very direct while other lines 
are so tangled into various interchangeable manufac- 
turing projects as to be impossible to trace clearly. 


The earliest American machine tools were built 
along severely practical lines. The larger ones general- 
ly had heavy timber frames which in rugged strength 
and lack of beauty had a great deal in common with 
the frame of an old-fashioned barn. When these were 
redesigned in cast iron, however, a decorative riot 
often resulted, involving a wholly illogical mixture of 
claw feet, scroll work, ogee curves, and fluted columns 
—sometimes in the Ionic manner and sometimes 
Corinthian. It came about in this manner. Draw- 
ings—other than rough sketches on boards—seldom 
were used in those early days. Machines were evolved 
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directly “out of the head”’ of the inventor and were 
embodied in the form of wooden models on which the 
cut and try method could be and was freely practiced. 
These wooden models oftentimes were carved out by 
cabinet makers who likewise acted as patternmakers 
when the time came to convert the design into iron. 
More or less out of force of habit, these ‘‘cabinet-pat- 
ternmakers” worked into the patterns the technique 
both of period furniture and of architectural trim. 


L. a few cases early manufacturers of 
firearms, clocks and sewing machines subdivided their 
mass production by the use of specialized or limited 
purpose equipment. Ordinarily, however, the typical 
machine shop of fifty years ago was equipped only 
with such general purpose machine tools as engine 
lathes, planers, a number of plain milling machines 
and a few universals, some simple upright drilling 
machines, possibly a horizontal boring machine and a 
vertical boring mill, and certainly a grindstone. With 
such equipment plus a large measure of ingenuity on 
the part of the machinists (all of whom had served 
apprenticeships) the manufacture of anything from a 
thread spooler to a mine hoist would be undertaken. 


Subsequent to that time the common or general 
purpose machine tools began to be subdivided more 
and more into groups of limited purpose machines. 
These have some of the characteristics of the parent 
machines but they are more exactly suited to handle 
certain definite operations. While this subdivision of 
machine tools became apparent upon the rise of sew- 
ing machine and bicycle manufacture, it by no means 
became common until mass production of motor ve- 
hicles began to be highly competitive about twenty- 
five years ago. It is significant that those machine 
tool builders who were quick to realize the importance 
of the automotive industry as a market for tools and 
who modified and improved their designs accordingly, 
are the ones who either have stayed in the foreground 
or who have forged to the front since the turn of the 
century. They are the ones who were quick to take 
advantage of the possibilities of high speed steel, of 
electric drive, of antifriction bearings, and more re- 
cently of the cemented carbide cutting materials, of 
hydraulic feed and electric control mechanisms, the 
latest alloys for machine parts, and they are the ones 
who have entirely discarded the last vestiges of rule 
of thumb methods in machine tool design. 


1. the products of these progressive 
companies the machine tools of the future—that is at 
least for the next five years—actually are with us to- 
day, and this is clear in the mind of the always for- 
ward-looking Mr. Harrison, author of the article 
commencing on page 62. No machine tool authority 
is better fitted than he to pick up this theme where | 
now leave it. 
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Since 
lever speed and feed 
selectors with di- 
rect reading dials 
are employed on 
saddle type turret 
lathes, right. All 
variable speeds are 
obtained through 
sliding gears 
mounted on mul- 
tiplesplined shafts. 


Main spindle of. 


the machine, built 
by Jones & Lam- 
son, is of the 
flanged type with 
a taper pilot and is 
mounted on anti- 
friction bearings 
set up under a pre- 
determined load. 
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Coomp.ete 
electrical control of the Sund- 
strand Electromil, left, is di- 
vided between the waterproof 
control box on the front of 
the machine, which is actu- 
ated by adjustable dogs on 
the table, and a panel in a 
compartment at the rear of 
the machine where all elec- 
trical connections are cen- 
tralized. The panel is com- 
pletely enclosed, yet may be 
withdrawn for inspection 
without disturbing any of 
the connections. Coolant is 
supplied by an independent- 
ly motor-driven pump. 





I HE one-piece magnetic chuck on sur- 


face grinder built by Blanchard, below, is driven 
through a sliding gear box with six speeds from a 
direct-connected motor started and stopped by push- 
button control, eliminating the clutch. 











Fo.towinc a pyramid . 
there is no right or left side of the Hall she of geign. 
low. Directly below the head and gear bg Ais, 
slides in like a bureau drawer, is the motor fads, 
the machine with ventilation covers on each ~ 
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Powe for the Seneca Falls Lo-Switt| 
lathe, above, can be transmitted either through 4 
or silent chain, in either case the drive being en , 
omerees- A force-feed pump floods all mechanism 
with oil. 
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Bear bor, hich spindle on Norton uni- 
Otor for diving versal tool and cutter 
each grinder, below, is driv- 
en by V-belt from a 
motor mounted direct- 
ly above the wheel head. 
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speed svindle drive motor on 
Pratt & Whitney jig borer, 
right, is mounted on the upper 
rear of the column and is con- 
nected to the speed gear box 
through a flexible coupling. 
The gear box contains two gear 
changes and a direct drive, 
which in combination with a 
four-speed motor, produce 
twelve spindle speeds. 









Cone AREA 
contact worm gears, with 
low unit pressures, high ef- 
ficiency and high load carry- 
ing capacity are produced on 
Michigan Tool machines, 
left. In the machines there 
are two hobs per work piece. 


esenia|.sn of Recent Machinery 
he Staiidpoint of Design. 
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H YDRAULIC power 
unit can be adjusted to meet specific re- 
quirements with stroke, rapid traverse, — 


A BALANCED 
helical gear drive is employed 
on the Gray milling planer, 
below. Milling heads are in- 
dividual units, each driven 
by its own motor. The spin- 
dle runs in double-opposed 
preloaded antifriction pre- 
cision bearings. Safety de- 
vices are provided for all of 
the feed and power traverse 
mechanism. 








feeds, reverse, stop and all other oper- 
ations easily controlled. Pushbutton 
control for operating the electric mo- 
tors and the operating lever on the 
hydraulic power unit have been located 
within easy reach of the operator. The 
machine, left, built by Ex-Cell-O, is 
designed with lines which emphasize 
the motion of its parts. 























WHAT'S AHEAD 


yw 


| = the welter of thoughts harass- 
ing manufacturers during the six years of acute de- 
pression, it has seemed that even a single thought 
devoted to the importance of up-to-date manufactur- 
ing equipment has many times been sadly lacking. 
While all manufacturers unite in praising the fore- 
handed thoughtfulness of Andrew Carnegie in his 
policy of re-equipping his steel mills during times of 
depression, I am afraid that most of us have regarded 
such a procedure as evidence of a higher degree of 
courage than that with which we are blessed, and let 


it go at that. 


One of the outstanding characteristics of all busi- 
ness cycles has been a return to what might be termed 
machine tool consciousness at the beginning of the 
upswing, and indications are that this phenomenon 
is being repeated at the present time in no uncertain 
way. The August report of the National Machine 
Tool Builders’ association reveals that a volume of 
business was booked during the month of July which 
represents the best amount of business recorded in 
any month since the depression. 


Sens now are extremely healthy. 
With hourly wage rates in many cases up to or above 
1929 levels, with the number of hours worked per 
week at lower levels than ever in the history of the 
country, with bitter memories of long periods of 
trading in the red, our manufacturers are now turning 
for help in that one direction which they know is the 
only road they can traverse toward comparative pros- 
perity, i.e., the road which is known as manufacturing 
efficiency and which in turn is paved with machinery 
which will produce an accurate product in a minimum 
of time. 
Looking back to the time when the first machine 
tools were put into operation we see indisputable evi- 
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By R. E. W. HARRISON 
Chief, Machinery Division 
DEPARTMENT OF COMMERCE. WASHINGTON 


dence of the results of studies in the cutting and 
shaping of metals, and paralleling this we see a growth 
in the standards and comforts of living unmatched in 
the history of the world. That there is a distinct and 
unbreakable bond between these two developments is 
certain, and it is safe to say that the forthcoming 
machine tool exposition will see presented to industry 
at large, tools which will surpass in performance any- 
thing which hitherto has been thought of, and carry 
further the prospect of a still higher standard. 


That old definition of a machine tool 
as a tool which removes metal with a cutting action 
has long since gone into the discard, as it imposed too 
much limitation on a technique which has progressed 
with extreme rapidity during the last ten years. 
Forging now is performed to such close limits that it 
rivals in many respects the machine shop operations 
of a few years ago. In fact, parts are produced with 
such accuracy that insofar as cylindrical surfaces are 
concerned, many go direct to the internal and external 
grinding machine without the previously necessary 
intermediate turning operation. This is temporarily 
unfortunate for the lathe makers, but above all it is 
progress. It means more and better grinding machines, 
and more important, a cheaper and better product. 


Die casting operations on complicated parts pro- 
duced to the closest limits of accuracy are now a reg- 
ular commercial manufacturing procedure. Parts are 
produced with holes in position, plane surfaces in cor- 
rect alignment and relationship with other surfaces, 
finish so smooth and accurate that machining in many 
cases is entirely unnecessary. and withal the nearest 
approach yet made to the finished job produced at 
one operation. This also is sad for the machine tool 
builders, in that drilling and tapping machines are 
not required and milling machines and grinders are 
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no longer necessary. However, we have a simpler 
article—probably a better and sounder one—but 
above all we have a cheaper product of higher qual- 
ity. This is in the long run all that matters. 


Caining presses now take pressed 
metal components and in some cases forgings and by 
a series, or perhaps only one coining operation, these 
components are produced to limits of accuracy hither- 
to regarded as entirely impracticable and attainable 
only by the closest machining methods. While it is 
true that the coining press has displaced a number of 
other machine tools the technique has been proved 
as having economic merit and it is, therefore, here to 
stay until a newer and better method is evolved. 


In the sphere of materials we have many old and 
some new plastics, and the ease with which these 
newer materials can be molded under pressure to 
correct dimensions is a revelation to those manufac- 
turers who have hitherto confined themselves to 
materials which are harder to work and which re- 
quire numerous machining operations. 


Tre pantograph gas torch-type metal 
cutting machine, the electric welding machine and the 
artist with the blow torch and templet have con- 
spired to change the whole technique of fabrication to 
the point where the old style mechanic who whittled 
his components from the solid or from grossly over- 
size forgings is bewildered and at last realizes that he 
must do something about it if he is to keep up with 
the procession. To quote but one instance, tungsten 
and tantalum carbide cutting tools have made avail- 
able results which have reduced the cost of products 
to the point where greatly expanded markets have 
opened up. 


One of the most striking results of the new tech- 
nique is evidenced in the modern engineering depart- 
ment and drafting room. This room is no longer a 


place of seclusion and retirement where a number of 


more or less bald-headed men evolve designs without 
an adequate appreciation of the machine shop facil- 
ities which are to be used to produce their designs in 
metal. Managerial executives today realize that the 
economic life or death of the products of their com- 
pany is generated in the engineering department, and 
with this thought well in mind it is not uncommon 
today to see in the drafting rooms of the most pro- 
gressive companies men who have expert knowledge 
of the new techniques. 


F.. instance, as soon as a company 
realizes the possibilities of economies to be effected 
by the use of welded structures, the first place where 
the welding expert is employed is in the engineering 
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department where he instructs and lectures to the 
personnel there so that they in turn may intelligently 
make use of the newer procedure. 


One of the earliest examples of the use of highly 
trained specialists with knowledge of specialized 
machine shop processes was the employment of men 
who knew and appreciated the economic possibilities 
of the use of centerless grinding machines. Several 
of the most progressive automobile manufacturers 
took one or two experts in this line of endeavor and 
arranged that all drawings for cylindrical parts which 
might conceivably be ground on this type of machine 
be passed through the hands of these men and wher- 
ever possible designs modified so that the new tech- 
nique might be applied. 


Aavent of the broaching machine dur- 
ing the last two years has completely revolutionized 
many machining operations, particularly in the mass 
production elements in the automobile industry. How- 
ever, this change-over in work shop procedure was 
not accomplished without certain modifications in 
design, and as these modifications were all in the 
direction of simplicity they were economically sound 
and beneficial to both automobile manufacturer and 
customer alike. It was only the application of good 
common sense which dictated the desirability of hav- 
ing a man who knew the possibilities of broaching 
and broaching procedure stationed in the engineering 
department where he could advise the designers. 


To many of us it has seemed that a long time has 
elapsed before the basic principles underlying the pro- 
duction economics of the automobile industry have 
filtered through into what might be termed the more 
general engineering shop. However, there are un- 
mistakable signs that the present generation of de- 
signing engineers has realized, as never before, that 
the burden is on them to design for economical pro- 
duction. That cheap production is synonymous with 
accuracy within the maximum permissible tolerances 
is also accepted. Hence, the man who today places 
the limits of accuracy on the component drawings as 
they are passed down from the drawing office is re- 
garded as a key engineer whose work vitally influences 


final costs. 


ciinaiies has grown up during the 
past years that the durability of accuracy is mainly 
dependent upon quality of finish; hence, in a number 
of the most up-to-date concerns manufacturing such 
high-grade and critically used products as airplane 
engines, it is customary for the engineer who specifies 
the tolerances to specify also the finishes inasmuch as 
the manufacturers realize that control over finish 
means control over length of satisfactory performance 
in the field, and this in turn determines the manufac- 
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turers’ success or failure over a period of years. 

All of the foregoing has had a profound effect on the 
machine tool builders, their problems, and their meth- 
od of approach. Gone forever is the day when the 
machine tool builder sat in his office and thought out 
a machine tool, and then after manufacturing it, took 
his catalog and sold his product to the user who had 
to fit it in in the best way he could to meet his per- 
haps special requirements. Machine tools of today 
are the joint product of the user and the builder. The 
user with the urge on him to produce a cheaper and 
better product, and the builder with the urge to ren- 
der a service which will make the user’s objective 
commercially attainable. The problem of machine 
tool design starts with the user and finishes with the 
user and, radical as the thought may seem, the suc- 
cess of the whole procedure is determined largely by 
the attitude of the engineering department of the 


user company. 


Wits the advent of the new technique, 
new and better inspection methods became impera- 
tive. Welded joints must be photographed and pulled. 
Machine finishes must be inspected, calibrated and 
evaluated. Accuracies within the tenth-of-a-thou- 
sandth must be readily and cheaply determined. 
Where lightness of structure is an essential, metal- 
lurgical considerations make it highly necessary that 
both chemical and physical tests be conducted far 
more frequently than was formerly the case. The use 
of automatic measuring and sizing devices in turn 
makes imperative the use of most sensitive mech- 
anisms involving the use of antifriction bearings. 

Indications of what is ahead in the way of future 
developments in the machine tool field are revealed 
by a critical analysis of all the elements which now 
go to make up the total time involved in the produc- 
tion of any one mass production article. Having re- 
gard to the fact that any machine tool is being used 
economically only during the time when the cutting 
or shaping tool is actually in working contact with 
the job we immediately come up against the two ma- 
jor subdivisions of productive, and idle or non-cutting 


time. 


Such analyses can frequently be made 
with considerable profit by manufacturers engaged in 
other than mass production operation, as careful ob- 
servation will reveal, as one walks through the av- 
erage machine shop, that it is seldom more than 40 
per cent of the machines are actually cutting metal at 
any one time. Close studies of the subject show that 
the average machine tool employed in the jobbing 
shop is seldom in actual metal cutting operation for 
more than 30 per cent of the available hours through- 
out the year. This would seem to indicate that the 
attack on idle or non-productive time has not been 
carried far enough. Trying to forecast with the 
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best perspective we have available, we may expect 
in regard to all machine tools an improvement in 
work-handling facilities, servicing facilities and the 
elimination of all such chores as daily lubrication, the 
removal of chips and _ the cleaning of the machine. 


Limitations on metal cutting capacity are chiefly 
matters of friction which generate heat which in turn 
distorts the work and sometimes destroys the cutting 
element, the removal of the chips or surplus metal 
away from the scene of the operation, plus the whole 
problem of rigidity and freedom from vibration, the 
answer to which has not yet been arrived at in respect 


to many basic tools. 


= looking ahead we may expect 
to see still heavier and more powerful tools with air 
blast and coolant facilities so provided that limita- 
tions imposed by heat and friction will be removed. 
This in turn means the use of coolant volume in such 
a way that it may involve the total enclosure or sub- 
mergence of the cutting operation, the use of motive 
power two or possibly four times as great as that which 


is now applied and last, but not least, the provision of 


automatic chip disposal facilities which will remove 
once and for all this hitherto serious limitation. 

Too little has been done so far in the way of joining 
up the functions of conveyor and fixture elements. 
(n initial attempt has already been made and suf- 
ficient success obtained to serve clearly as a sign post 
to where we are heading. It is safe to say that the 
mass production scheme of the future envisages the 
use of a conveyor which will be nothing less than a 
series of jigs coupled together and indexed from ma- 
chine element to machine element, the operations on 
the machine being automatically timed. 


tities are available and = unmis- 
takable that at last the eternal triangle of design 
brains—the user, the machine tool builder and the 
electrical engineer—are getting together, and as a 
result of this we may look forward to a far more ade- 
quate use of the facilities for efficient control which the 
electrical industry can make available. When we con- 
sider the crudities of the electrical apparatus applied 
to most machine tools alongside the finished electrical 
applications on, say, the modern domestic refriger- 
ator, we gain some idea of what we may look for in the 
way of automatic control. Selenium cells, thyratron 
tubes, hydroelectric transmissions, and perhaps tele- 
vision whereby an operator observes cutting tool ac- 
tion at a number of remote points are all possibilities 
for which the need is apparent. 

If ten or fifteen years ago an automobile designer 
could have been presented with the specifications of 
the present day radio-equipped, air conditioned car, 
he would have declared the specifier crazy. 

Perhaps the latter will be the writer’s fate! 
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Machine Tool Issue Commemorates 


Our Sixth Anniversary 


OT only does this issue of MACHINE DESIGN mark the sixth anni- 

versary of the journal—it represents the largest issue, both 

editorially and from the standpoint of advertising, thus far 
published. Since the low point reached, in common with other tech- 
nical journals and publications generally, around the summer of 1933 
it has been increasing gradually in size. The current unusual ad- 
vance, however, must be credited primarily to the fact that the interest 
of chief engineers and designers at this time is focused on machine 
tool] design in view of the outstanding exposition to be held this month. 
It was to satisfy that interest that this issue was conceived. 

Changes will be noted throughout the book, many of which will 
continue in subsequent issues. Here again the attempt is being made 
to meet the reader. The journal unquestionably has been improved— 
but to what extent is not for us to say. There are basic reasons for 
all the changes incorporated—yet additional comments regarding 
them, critical or favorable, would be welcome. Only by the constant 
gathering of such data from readers can MACHINE DESIGN expect to 
remain true to the objectives under which it was established. 

That it anticipates maintaining its present enviable position is 
evidenced by its increase in staff, by its broadening of outlook and 
contacts, and by its even more complete utilization of all its forces. 
There will be more anniversary numbers, more changes. But Ma- 
CHINE DESIGN always will keep as its primary consideration its func- 


> 


tion as ‘“‘The professional journal of chief engineers and designers.” 


Looking Ahead! 


HAT the machine tool is again coming into its own is amply 

proved by the available figures on production and sales of this 
type of machine. Increase in production during the past few months 
puts the industry into the high mark reached in 1926, the year con- 
sidered for statistical purposes as being normal. And the present 
peak has been reached even prior to the Machine Tool show, rather 
than after all the new models have been examined and discussed. 

What does this portend? Obviously, if more machine tools are 
being ordered, more machinery of other types is being produced. And 
more machinery of other types means more manufactured articles. 
Figure it as one may, there’s a new era coming. Chief engineers and 
designers who have remained loyal to their profession may well have 
much to congratulate themselves upon in the near future—for their 
services probably will be sought just as avidly as the proverbial dol- 
lar during the past depression! 








Professional Viewpoints 


MACHINE DESIGN WELCOMES LETTERS SUITABLE FOR PUBLICATION 


Is Our Patent System Weak? 


To the Editor: 


AVING recently completed a series of ten 

articles upon the subject of patent law in 
MACHINE DESIGN, I was naturally very much 
interested in R. A. Perrett’s letter printed under 
this heading in the Professional Viewpoints sec- 
tion of your last issue. Aside from being very 
clearly stated his letter no doubt represents the 
point of view of quite a few of our American 
business men and inventors. 

It is a very timely subject. The Patent System 
of the United States is the most prolific one in 
the world and it has now reached the point 
where practical suggestions as to revision and 
modification in certain phases are in order. 
Basically, the system is sound. Most of the 
changes which have been made from time to 
time related to procedural matters rather than 
to substantive matters. 

It is true that the principle of exclusive rights 
may or may not mean very much, depending 
upon a large number of inter-related factors. 
There are some of these factors that enter into 
the value of a patent which have no bearing 
upon our patent system. Thus, an invention may 
be born before its time or it may lie in a non- 
commercial field. Then, too, the invention may 
reside in a very crowded and overworked art, 
giving little play for broad patent protection. 


Should Proceed Carefully 


The best way to obtain a good patent and 
cover up all the possibilities in which the in- 
vention may be made, is to proceed carefully 
and to do a good job as one goes along, at the 
same time maintaining a high degree of co- 
operation between the patent attorney and the 
engineering, sales and executive departments 
of the company. 

It is the issuance of a large number of weak 
patents which has caused certain inventors to 
refrain from filing in the patent office. They at- 
tempt to protect their ideas by a record of in- 
vention. This gives practically no protection, 
unless followed up by the filing of a patent ap- 
plication within a reasonable length of time. 
To rely solely upon a record of invention is a 
dangerous practice. 
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Patent rights are no different from any other 
property rights. The statement in Mr. Perrett’s 
letter to the effect that a patent does not auto- 
matically protect the inventor, because he must 
fight his case in the courts, is true of all our 
property rights, whether tangible or intangible. 
If we want redress against an invasion of our 
property, we must resort to our courts, unless 
we use violence. The suggestion that patent 
rights be made the property of the Government 
and be enforced by it, is not entirely a new one. 
The question is much broader than one may 
first anticipate. It eventually leads to the mat- 
ter of Private Enterprise vs. Socialism. Log- 
ically, it should be noted that such public owner- 
ship of patents would destroy the private indi- 
vidual monopoly granted to inventors for which 
the patent laws were established. As to the en- 
forcement of patent rights by the Government, 
this suggestion runs counter to our American 
tradition. 


Will Have To be Explained 


So long as human nature is involved, patent 
rights, as well as all other private rights, will 
be violated, and will have to be defined and ex- 
plained by our courts. If a system were involved 
in which patent rights were enforced by the 
government, the degree of effective enforce- 
ment would depend to a large measure upon 
the whim and caprice of the enforcing officers. 
The cost of such a system to the taxpayer would 
be enormous. Politics would run rampant with 
fraudulent purposes. The system would lead to 
partiality by the enforcing bodies. It would no 
doubt prove impractical and fail by reason of 
the abuses which naturally would arise. 

—GEORGE V. WOODLING, 
Patent Attorney. 


Lapping Unit Is Self-Contained 


To the Editor: 


N THE accompanying illustration is shown a 
self-contained reciprocating unit which the 
writer designed for performing lapping and 
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diamond boring operations on piece parts with 
various diameters of bores and varying lengths. 
The lower portion of this unit is not shown, but 
it consisted of a flanged base below which pro- 
jected a spiral bevel gear that meshed with a 
common driveshaft gear in the base of the ma- 
chine. These driveshaft gears were keyed to 
the common driveshaft in such a way that they 
could be moved axially, thus allowing the units 
to be set to any center distance within the 
range of the machine. 


Gears Are Pick-Off Type 


The unit itself consisted of cast column A 
through which ran feed shaft B. To the end of 
this shaft was keyed gear C which meshed with 
gears D and HE. It will be noted that all these 
gears are pick off gears. By this method it was 





Lapping and diamond boring operations are per- 
formed by self-contained unit 


possible to deliver to camshaft F any desired 
speed. Camshaft F had bearings at G and H. 
To this shaft was fastened adjusting screw 
housing J. In front of this housing cam plate J 
was pivotally fastened at K. Position of screws 
L determined the throw of the hardened steel 
cam plate J and screws M locked the cam ad- 
justing screws in place. 


Ball Bearing Washer Takes Thrust 


To take up the major thrust of the camshaft, 
the ball bearing end thrust washer was placed 
at N. In the opposite direction thrust was taken 
by the hardened thrust washer O. When ad- 
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justments of cam plate J were completed, guard 
plate P was fastened into place. At Q a counter- 
weighted pulley was inserted, over which the 
counterweighted rope R was allowed to ride. 
Through this method the hardened cam roll S 
was always kept in contact with the cam plate. 
The remaining detail was the square gibbed 
slide T upon which was mounted the motor and 
the operating spindle, as shown. At U a fiexible 
connection was made to eliminate as much as 
possible any transference of vibration from the 
motor to the spindle. It should be noted that 
by means of tilting the cam plate J and the 
pick off gears any desired throw at any given 
rate of advance within the range of the ma- 
chine could be obtained. 


Slide May Dwell 


On a subsequent model the writer introduced 
a method for allowing the slide to dwell on the 
return stroke for unloading and loading pur- 
poses by the simple addition to one gib slide of 
an adjusting screw that contacted a fixed stop 
on the slide. The adjusting screw was then so 
set that the slide would hit the screw before 
reaching the high point of the cam plate and 
would be held until the opposite inclining sur- 
face would come into contact with the cam roll, 
when any further rotation of the cam plate 
would depress the slide again. 

If this unit is turned into a horizontal posi- 
tion, and a revolving headstock added to the 
unit, boring, grinding and lapping operations 
of the horizontal type may be performed. 

The uses for which this unit can be employed 
in individual and gang machining operations is 
limited only by the ingenuity of the person 
adapting it to the work required. 

—J. A. HONEGGER, 
New York. 


Only One of Its Kind 


To the Editor: 


OR ABOUT 9 years I was engaged aS a ma- 

chine designer in the United States, and it 
was, of course, in America that I made the ac- 
quaintance of your periodical. I certainly con- 
sider it the only one of its kind and to my knowl- 
edge it is really a worthwhile designers’ maga- 
zine. 

I am still engaged in the design of special ma- 
chinery, chiefly in the wrapping paper printing 
and bag washing machine line, and I want to 
continue to receive your publication. 

—ALEX WILSON, 
Bristol, England. 
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S PRESIDENT of the machine tool congress to be in session 
during the exposition in Cleveland, C. R. Burt will have a 
prominent part in activities. Guidance of this important 

event falls into the able hands of a man who has proved his ability 
as a business executive. 

Now president and general manager of Pratt & Whitney Co., 

Mr. Burt gained his early training at Brown & Sharpe. When 
the World war came he was placed in charge of equipping and 
operating four plants in Toronto and two in Buffalo. Personnel 
of these units included 12,000 operators producing shells, fuses 
and gun mounts. The record of the shops under his direction 
received recognition from British and United States governments. 








MEN OF MACHINES 








CLAYTON R. BurRT 


HIS vear’s Campbell lecturer at the annual meeting of the 

American Society for Metals in Chicago will be Harry W. Mc- 
Quaid, metallurgist, Republic Stee] Corp. The engineer on whom 
this honor has been bestowed is co-originator of the McQuaid-Ehn 
grain size test. 

Nationally known as an authority on steel for gears and case 
hardened parts, Mr. McQuaid has specialized in a study of the 
relation between steelmaking practice and the properties of steel 
after processing. His first position was with the United Piece 
Dye Works, in the engineering department. 

Prior to joining Republic in 1933 he was associated with Tim- 
ken-Detroit Axle Co., having been transferred there from Timken 
Roller Bearing Co. which he served as metallurgist. 





Harry W. McQuaip 





IFTY years in the machine tool industry was celebrated re- 

cently by August H. Tuechter, president of the Cincinnati Bick- 
ford Tool Co., Cincinnati. His career is an illuminating story 
of an office boy who rose to president of a company. Born in 
Cincinnati in 1869, Mr. Tuechter went to work in 1885 when the 
death of his father made it necessary for him to become self sup- 
porting. 

Obtaining a job with Henry Bickford, manufacturer of up- 
right drills, the young man pursued his education at night school. 
He progressed, and on formation of the Bickford Drill & Tool 
Co. in 1893, became general manager and a partner in the busi- 
ness. Subsequently he entered into partnership with S. C. 
Schauer and together they formed the Cincinnati Machine Tool 





AuGust H. TUECHTER 
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BOOTH E-200 
MACHINE TOOL SHOW 
CLEVELAND 


Leadership... Gn Panade 


The Marlin-Rockwell exhibit at the National Machine Tool 
Show will include all recent ball bearing developments that have 
made possible the high speeds and precision workmanship of modern 
machine tools. Outstanding spindle applications will be shown 
featuring such bearings as the M-R-C Super-Precision operating at 
spindle speeds as high as 50,000 R.P.M. and the M-R-C Duplex that 
makes possible the enormous preloads necessary for maximum 
rigidity in heavy duty service. In fact, examples of many types of 
successful spindles will be available for close study and discussion. 
Be sure, therefore, to review this M-R-C Leadership line—on parade 
at Cleveland. 





MARLIN-ROCKWELL CORPORATION 


Executive Office - Jamestown, N. Y. 


Factories: Jamestown - Plainville, Conn. - Chicago 


MRC sat. BEARINGS 





Co. In 1909 the Cincinnati Bickford Tool Co. was organ- 
ized with Mr. Tuechter as president, in which capacity he 
since has continued. 

Long a leading figure in Cincinnati’s industria! activities, 
Mr. Tuechter holds many executive positions with other 
business enterprises. He is a past president of the National 
Machine Tool Builders’ association and a member of th2 
administrative council of the Metal Trades association. Also 
he is an associate member of the American Society of 
Mechanical Engineers. 


° ° ¢ 


FRANK W. CuRTIS, research engineer for Kearney & Trecker 
Corp. for the past six years, has resigned. 


o ° o 


L. H. MESKER has resigned as president of the Cleveland 
Planer Co. to engage in consulting engineering work. 


° ¢ ° 


Davip Hitt, foundry and power transmission machinery 
engineer, recently was named service and development en- 
gineer for Beardsley & Piper Co. 


» o ° 


Dr. H. L. HAZEN, Massachusetts Institute of Technology, 
has been awarded the Franklin institute Levy medal for his 
exceptional papers on the theory of remote control of ap- 
paratus by electrical devices. 


o ¢ ¢ 


EpGar S. BLoom has been made president of Electrical 
Research Products Inc., New York. He entered the tele- 
phone industry in 1896 as a member of the engineering 
staff of the New York Telephone Co. 


® ° ¢ 


Fioyp F. KISHLINE recently was appointed chief 
engineer of Graham-Paige Motors Corp., succeeding Louis 
Thoms, resigned. J. S. VorcuT succeeds Mr. Kishline as as- 
sistant chief engineer. 


° ° ° 


G. T. CHRISTOPHER has been appointed vice president in 
charge of manufacturing of Packard Motor Car Co. He 
succeeds R. F. Roperts, retired, to whom he has been an 
assistant for the past year. 


¢ ¢ o 


CiirFrorD E. Broome, formerly with Wm. Ganschow Co., 
Chicago, and Gear & Forgings, Cleveland, has been appoint- 
ed engineer in charge of the Lectrigear division of Ajax 
Flexible Coupling Co., Westfield, N. Y. 


o ¢ o 


Harotp K. Barrows, professor of hydraulic engineering, 
Massachusetts Institute of Technology, recently was elected 
first vice chairman of the Engineering Societies of New Eng- 


land. 
+7 ¢ . 


JOHN G. Barry, senior vice president of General Electric 
Co., upon his recent retirement was elected to an honorary 
vice presidency. His career with G. E. began fifty years 
ago when he went direct from school into technical train- 
ing aS an apprentice and test man with the old Thomson- 
Houston Co. Other changes in the executive personnel of 
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the apparatus engineering organization of General Electric 


have been anounced as follows: Commercial engineering 
activities of the transportation department wili report to 
vice president H. L. Andrews; industrial commercial engi- 
neering will report to W. W. Miller, and central station 
commercial engineering to M. O. Troy. 


Howarp C. CoLMAN and Burt A. PETERSON were recipients 
of Longstreth medals of the Franklin institute for designing 
an “automatic spooler” that makes enormous length of 
thread available for use in cotton weaving without time 
lost to tie thread ends. 


WaLter P. CHRYSLER has relinquished the post of presi- 
dent of the Chrysler Corp. to K. T. Ketter, formerly vice 
president and general manager. Mr. Chrysler will continue 
as chairman of the board. Frep M. ZepER (M. D., July, 1933), 
vice president in charge of engineering, has been appointed 
vice chairman of the board. 


H. S. Vassar is the new president of the American So- 
ciety for Testing Materials. He holds the position of labora- 
tory engineer with Public Service Electric & Gas Co., Irving- 
ton, N. J. A. E. WHITE, newly elected A.S.T.M. vice presi- 
dent, is professor of metallurgical engineering, and director 
of the department of engineering research, University of 
Michigan. 


Dr. IRVING LANGMUIR, associate director of the General 
Electric research laboratory at Schenectady, recently was 
elected to foreign membership in the Royal Society, Eng- 
land. Foreign membership, considered one of the highest 
honors that can be bestowed by British scientists on fellow 
workers in other countries, is limited to fifty persons 
throughout the world. 


Obituaries 


Dr. ARTHUR DEHON LITTLE, aged 71, died Aug. 1 at North- 
east Harbor, Maine, where he was spending the summer. 
He was chairman of the board of Arthur D. Little Inc., 
Cambridge, Mass., internationally known chemists and en- 
gineers, which he founded with the late Roger B. Griffin 
forty-nine years ago. A picture and biographical sketch of 
Dr. Little appeared on page 43 of the June issue of MACHINE 
DESIGN. 


WILLIAM H. POWELL, engineer in charge of d.c. design for 
Allis-Chalmers Mfg. Co., died recently. He was the inventor 
of the “frog-leg winding,” a fellow of the American Institute 
of Electrical Engineers, and had been affiliated with many 
prominent companies. 


WILLIAM W. Wysor, chief engineer, United Railways & 
Electric Co., Baltimore, died July 1. Nationally known tran- 
sit engineer, he represented the American Electric Railway 
association as a member of the Standards council of the 
American Standards association from 1927 to 1931. 
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YOU MAY KNOW YOUR 
MACHINE WILL WORK, 
BUT 7HEY WANT TO 
KNOW HOW MUCH IT 
COSTS TO KEEP RUNNING. 







THAT MEANS A 
LOT-- COMING 
FROM YOU. 





@ In every industrial field, Alemite is doing 
a job. On looms and spinning frames . . . on 
conveyors and printing presses . . . wherever 
wheels turn, Alemite Lubrication Systems and 
Temprite Specialized Lubricants are provid- 


ing low-cost lubrication. 


Mill owners and manufacturers are demand- 
ing Alemite Lubrication Systems on their new 
machinery. That’s why so many machines are 
now equipped with Alemite. And that’s why 
you should plan your method of lubrication 


right from the start—never slap it on as an 


afterthought. 





ALEMITE 


REG. U.S. PAT. OFF 


Teo 


LUBRICATION EQUIPMENT 7 


and 
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| NEVER DESIGN A MACHINE 
| WITHOUT CONSULTING 
\. THIS FREE HANDBOOK. 









IN ALL YOUR DESIGNS, PLAN THE BEST 
LUBRICATION RIGHT FROM THE START 


LE. LUBRICANTS 










. AE 


ie HAND GUNS 
and FITTINGS 

















1 ALWAYS INCLUDE ALEMITE 
LUBRICATION IN MY PLANS. 17'S 
A FEATURE CUSTOMERS 














In order to have essential information at their 
finger tips, a lot of smart designers are sending 
in for this up-to-the-minute book on Alemite 
Hand Guns and Fittings. It is thumb-indexed 
—dquick and easy to use. It has 54 pages cf 


illustrations, dimensions, thread sizes, blue 






prints of gun details, capacity information, and | aaa = 
; i iascacl i SAAN 
prices. It'll help you develop a convincing -= Psd aasszaere) ) 


ls ss ate 


maintenance story to help sell your plan. Why 


not let us send you a copy? It’s free! 


ALEMITE CORPORATION 
(Division of Stewart-Warner Corp’n.) 

1890 Diversey Parkway 

0 


ALEMITE CORPORATION, Dept. I 
(Division Of Stewart-W 
1890 Diversey Parkway 


Chicago, Illinois 


arner Corporation) 
- » Chicago, Illinois 
ease se i igati 
Sa a me, without obligation, a free copy of your new 
‘00k on Alemite Hand Guns and Fittings. “ 


Name... 


Address 





~) 
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ROLLED 


SECTIONS 


) offer savings in 


parts 


nalehalthiclaitia:: 





ERE is an example of a difficult 
H special bumper section now be- 
ing rolled by Bethlehem. Long ex- 
perience in rolling an almost infinite 
variety of special sections makes it a 
certainty that if a section can be 
rolled, Bethlehem can roll it. 

Special rolled-steel sections offer 
almost unlimited opportunities for the 
more rapid, economical production of 
intricate parts. By carefully looking 
over your product, piece by piece, you 
may discover parts that could be made 
from special sections with either a 
saving in cost of manufacture or an 
improvement in the parts themselves. 
Or both. 

Bethlehem engineers will gladly as- 
sist in adapting special rolled sections 


to your requirements. 


Bethlehem Steel Company 


General Offices: Bethlehem, Pa. 


District Offices: Atlanta, Baltimore, Boston, Bridgeport, Buffalo, Chicago, Cincin- 
nati, Cleveland, Dallas, Detroit, Houston, Indianapolis, Milwaukee, New York, 
Philadelphia, Pittsburgh, San Antonio, St. Louis, St. Paul, Washington, Wilkes- 
Pacific Coast Distributor: Pacific Coast Steel Corporation, San 
Francisco, Seattle, Los Angeles, Portland, Salt Lake City, Honolulu. Export 
Distributor; Bethlehem Steel Export Corporation, New York. 








Torr CS 


HAT happens to engineers after they have 
completed their formal training? That 
moot question is being answered by a sur. 


| vey now in progress. After the American Engi- 
| neering council had completed its brief analysis 
| of the professional activities of 172,146 who list- 


ed themselves as engineers under the last census, 
many startling facts were revealed. The an- 


| alysis opened up new lines of thought to such 


| 





| an extent that the United States bureau of labor 


statistics now is co-operating with the council 
and several national engineering societies in a 
profession-wide survey. Results are expected 
to be available before the year is out. 

Listed in the preliminary survey are 78,813 
civil engineers, 44,752 electricals, 40,409 me- 
chanicals, 4738 mining and 3434 chemical engi- 
neers. Distribution of the five types shows rath- 
er unexpected facts. The major activity of those 
civil engineers listed is government service, 
28.39 per cent, which with roads, building con- 
struction, and steam railroads account for 73.78 
per cent. Telegraph and telephone, electrical 
machinery and electric power plants account for 
66.34 per cent of the electrical engineers. Of the 
mechanical engineers listed, 23.2 per cent are in 
iron and steel production and machinery, 9.74 
per cent in the automobile industry, 5.9 in elec- 
trical machinery, and the remainder scattered 
through 85 other industries with less than 5 
per cent in any one. Of the total of 93 indus- 
tries listed for all engineers, mechanical engi- 
neers are employed in 88. 


e e & 
Don’t Say, “The Metal Crystallized!”’ 


An old and common fallacy comes into promi- 
nence again. It concerns so-called “‘crystalliza- 
tion” in metals under vibration, a condition that 
has been held responsible for many failures. 
Readers will perhaps recall the recent widely 
publicized report of a certain airplane endur- 
ance flight where “crystallization” in the metal 
was said to be feared by the aviators and given 
as their reason for landing. 

The latest criticism of this belief concerning 
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PRECISION: BEARINGS 


in 108 distinct series 


To the machinery world, NORMA-HOFFMANN offers the most complete and 
comprehensive line of anti-friction bearings in America—108 distinct series— 
a PRECISION Bearing for every load, speed and duty. 

Many of these have been pioneered, or specially developed, by NORMA- 
HOFFMANN engineers to meet specific requirements as revealed by advancing 
methods in machine design, manufacture and operation. 

In times past, engineers often had to adapt their designs to the compara- 
tively few standard bearing types then available. Today—with the wide range 
of types and sizes afforded by the standard NORMA-HOFFMANN PRECISION 
line, such compromise is seldom necessary. 

In the 108 PRECISION Series are included: ball, roller, needle and thrust 
bearings; open, closed, and angular contact bearings; radial and self-aligning 
types; single and double row types; felt-protected, shielded, snap ring and 
self-sealed types. The size range is from Y- to 21-inch bore, embracing both 
metric and inch sizes. PRECISION Ball and Roller Bearing Pillow Blocks are 
also available in an extensive range of sizes. 


Write for the Catalog. Let our engineers work with yours. 


NVKMA-AVEFFMANK’ 


PREUISIVN BEARINGS —— 


BALL. RVLLER AND THRUST Machine Tool Exposition. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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Save on 
assembly 
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| “crystallization”? comes from the National Bu- 


reau of Standards. The crystalline appearance 
of a broken piece of metal, it is pointed out, has 
been responsible for this erroneous belief. How- 
ever, in reality these surfaces are merely a nor- 


| mal structure of the metal through which it has 
| cracked, all metals in their solid state being 


aggregates of crystalline grains. In metals of 


| the ductile type such as steel, the break is much 
| more gradual and the small crystalline portion 


| is the last part of the break. 


provide users with a & 


service adjustment 


ie 


feature 


| 





Photo by courtesy of 


Automatic Transportation Company 





@ .002” or greater adjustment by simply p-e-e-l-i-n-g 


one or more laminations at atime from this brass shim. 


No filing ... no miking! Quick, accurate assembly ad- 


justments, saving precision machining and grinding. 


And the same shim that cuts assembly costs gives 


your users a service adjustment feature for the life 
of your equipment. 
Your choice of .002 or .003”’ laminations. Constant advertising to 


equipment users is building wide recognition of Laminum as the quick, 


accurate and modern method of adjustment. Sample on request. 





The squirt Butt icles eee ae tt: 


LAMINATED SHIM CO. 2126-44th Av., Long Island City, N. Y. 


Cleveland Detroit Milwaukee 


$55 


/The Worker Is Really a Capitalist 


| worker’s high standard of living a myth?” 


| industry from our earliest history, 
| wise investment in new industries, coupled with 


With an emphatic ‘‘No” C. L. Bardo, presi- 


| dent of the National Association of Manufac- 


turers, answered the question: “Is the American 
To 


back up his argument, given in a recent radio 


| address, he cited many facts and figures which 
| provide conclusive evidence that the answer is 


| correct. 


In his talk he declared that the ac- 


cumulated savings of labor and the profits of 
and their 


the energy of the worker, the initiative of the in- 
dividual, and the hope for profits, have built up 
the greatest industrial system in the world. 


New Industries Consume Much Copper 


Some indication of the amount of engineer- 


'ing materials being consumed by two compara 


tively recent industries can be gained from the 
fact that a million pounds of copper and copper 
alloys are being used each week by the mechan- 
ical refrigeration and air conditioning industries. 
According to B. B. Caddle, secretary of the Cop 
per and Brass Research association, the total 
tonnage for the year should exceed 50,000,000 


pounds. 


Want Lighter Engine, More Horsepower 


An engine to be modern must be able to pro- 
duce one horsepower for every two cubic inches 
of piston displacement, according to Joseph A. 
Anglada, prominent consulting engineer. While 
there are only a few in this category at the pres- 
ent time, he says, it is the yardstick by which 
engines are being measured in laboratories to- 
day. Engineers are reluctant to go up any 


| further in the size and weight of their automo- 
| bile power plants. 


Consequently, it is neces- 
sary to produce a lighter engine with more 
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CONE AREA-CONTACT WORM GEARS 
NOW ON PRODUCTION BASIS 





‘ow that complete and practical 
N solutions ‘of the cutting prob- 
lems involved in the production of 
Cone Area-Contact Worm Gears 
have been reached, the amazing 
advantages of this ideal type of 
gear are available for wide applica- 
tion in industry. 

The Cone Worm Gear, so named 
after its inventor, Samuel I. Cone, 
realizes in practice a principle long 
recognized as possessing important 
advantages, yet for many years 
impossible of production in quan- 
tity because ne rational cutting 
method or practical tool equipment 
had been developed. 

Continuous area contact over the 


CONE TYPE 


STRAIGHT TYPE 


Line contact the full depth of teeth, 
as compared to point contact 


full depth of the several meshing 
teeth has been achieved for the first 
time in the Cone Worm Gear, re- 
sulting in a long train of operating 
advantages. 


Cone Worm Gears afford 30 times 
as much tooth area contact at a 
given time as the ordinary straight 
line type. The consequent distribu- 
tion of pressure results in less wear, 
less heat generation, ideal lubrica- 
tion, greater smoothness and silence, 
and a proved efficiency as high as 
99.34% —the highest ever recorded. 


\Besides having the highest load- 
carrying capacity of any worm gear 
of a given size, Cone Area-Contact 
Worm Gearing in operation natur- 
ally provides a cushioning oil film. 
It wears in, instead of “wearing 
out,” is free from pitting and oper- 
ates at a lower cost per horse power 
transmitted than any other known 
worm gearing, 
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Furthermore, this gearing pos- 
sesses a wider range of applications 





Showing how area contact occurs 
simultaneously between worm 
flanks and all meshing wheel teeth 


NIH 








—continuous operation at 30,000 
r.p.m.—intermittent operation at 
four revolutions per hour under 
extreme loads—gear ratios as high 
as 100 to 1 and as low as 1. to 1— 
are examples of standard conditions 
under which Cone Worm Gearing 
is operating. 

The whole secret of the success 
of the Cone Area-Contact Worm 
Gear lies in the practicability of the 
method and the means by which it 
is manufactured: Automatic gen- 
eration of both worm and wheel 
blanks without cutting away stock 
essential to the finished tooth form. 
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Corner of Michigan Tool Company plant showing several 
types of Cone Area-Contact Worm Gears in production 


ITH the solution of the appar- 

\ ently simple, but exceedingly 
intricate production riddle repre- 
sented by Cone Area-Contact Worm 
Gearing, cutting tools and machines 
for both large and small scale pro- 
duction covering the complete range 
of sizes, gear ratios and capacities 
have been developed. This ma- 
chinery is available for manufac- 
turers who choose to set up their 


MICHIGAN 
DETROIT, 


TOOL 


own production and is also in- 
stalled as standard equipment for 
manufacture of gears by the Michi- 
gan Tool Company to supply cus- 
tomers’ requirements. 

Complete information covering 
technical data on Cone Area-Con- 
tact Worm Gears, as well as details 
relating to production, operation 
and applicability, will be gladly 
supplied in response to inquiry. 


COMPANY 
MICHIGAN 
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Irs a long stretch . . . 78 years... . long 
enough for any outfit to learn its business 
. . . long enough to prove the worth of its 
products. 


Roper Pumps have been manufactured, sold, 
and used continuously since 1857. They 
had to be properly engineered and quality 
built, because no manufacturer is smart 
enough to fool consumers for 78 years. 
The two pumps illustrated are widely used 
for cooling and lubricating machine tools. 
Your inquiry will receive special attention. 
Ask for Bulletin R4MD. 


Geo. D. Roper Corp., 
Rockford, Ill., U. S. A. 











j;horsepower. This is bringing automobile and 
‘aviation practice close together and is exciting 
an extreme amount of interest in the super- 
charger. Other methods of achieving the same 
end, particularly through a marked increase in 
volumetric efficiency, are coming in for a great 
‘amount of study. 


Pneumatic “Blasting” Is Safer 


| Certain coal mining areas in Illinois and In- 
diana are discarding dynamite blasting for pneu- 
‘matic means of dislodging coal. With this new 
method a portable compressor stores air up to 
15,000 pounds pressure in a long metal cart- 
ridge. The latter is inserted in a hole drilled in 
ithe face of the coal, after which a valve is ac- 
tuated, thereby allowing the sudden expansion 
of air in the cartridge to push out the coal in 
large chunks. 


New Policy for Engine Ratings 


A new policy for engine ratings has been 
initiated by Pratt & Whitney Aircraft division 
lof United Aircraft Mfg. Corp. Contrary to the 
general custom of the past, which is largely ad- 
ihered to also at present, all P. & W. engines 
will be indicated by their “cruising rating’’ in- 
stead of by the power available only for limited 
periods. 





| 





Consider the Human Element! 


| 

| This is something for designers of machines to 
‘think about. According to Dean F. W. Shumard 
of the National School of Time Study, the pos- 
tures of operators’ arms and other body parts, 
in standing or sitting positions, should receive 
particular attention on the part of time study 
‘men. The proper height of work whether the 
‘operator is standing or sitting should be about 
two inches below his elbow height. 


| 


Air Conditioning the Machine Shop 


For the first time in the history of automo- 
bile manufacturing, temperature regulation and 
air conditioning are being installed in machine 
shops and foundries at the Ford Motor com- 
pany’s Rouge factory, largest industrial plant in 





the world. In the cylinder lapping room, tem- 
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MOTORS 










MAKE GOOD 
ON THE 
HARD JOB$ 





Polyphase and 
single phase motors 
all types and sizes 
trom %th to 150 
horse power 








HOWELL eensente - MOTORS 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL , MICHIGAN 
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The Shafer Roller Bearing 
puts EXTRA performance into this very 
: It combines: Free rolling self- 
compact Pillow Block alignment within the bearing 
itself—without the use of a double 
housing. e Roller bearing capacity for 
any combination of radial-thrust load. 
e Simple adjustability. 
All these features in a simple, sturdy 
bearing are the result of the exclusive 
Shafer CONCAVE roller design. Power 


saving performance and long trouble- 
free service are assured. 


Shafer Pillow Blocks are available in 
many sizes—ready to install easily and 

_ quickly. Catalog 12 gives complete data 
on Pillow Blocks e Flange Units e Take- 
up Units e Hanger Boxes e Duplex 
Units « Conveyor Rolls « Radial-Thrust 
Roller Bearings. 


Note piston ring seals SHAFER BEARING CORPORATION 


and double square [] “s vs 3 
drive collare 6513 West Grand Avenue, Chicago, Illinois 


HAFER 
holler Ctattng 
PILLOW BLOGKS 


“All the performance features in a single compact bearing unit” 























| 





perature regulation was undertaken because 
there was a variation in the size of cylinder 
blocks, depending on whether the day was very 
hot or cool. This variation was enough to cause 
an engineering problem. It is planned to ex- 
tend the use of controlled temperature to rooms 
where cylinder blocks are bored and to those 
departments where crankshafts, camshafts, pis- 
tons and flywheels are finished. 


e e & 
Charts Lubrication for Clay Machinery 


Correct lubrication now has been charted for 
the clay products industry, equipment for which 
is subjected to considerable abrasive wear due 
to the prevalence of dust, water and mud. _ Sin- 
clair staff engineers co-operating with the lead- 
ing clayworking equipment manufacturers have 
developed a simplified lubrication chart which 
now is available upon request to the company. 


a & we 
Now It’s the Oil Burner Institute 


At a recent meeting in Cleveland, the Oil 
Burner Institute was created to succeed the 
American Oil Burner Association Inc. Present 
members of the latter will automatically hold 
membership in the new organization. G. Harvey 
Porter, Baltimore, was appointed managing 
director. 


* ® x 
Spraying to Retard Corrosion 


Manufacture of gasoline entails pressures of 
800 pounds and temperatures of 900 degrees 


| Fahr., with resultant reduction from corrosion 


of the steel wall structures of about one-quar- 


| ter inch per year. Oxyacetylene metal spraying 
is playing an important part in retarding this 


action. Four large refineries have sprayed sev- 
eral thousand feet of reaction chambers with 
aluminum during the past two years. 


* & * 
Striped Satin Finishes for Strip Steel 


Strip steel in new and attractive finish has 
made its appearance on the market. Its de- 
sign is composed of stripes or patterns rolled 
into the steel by specially ground rolls. Known 
as Satinstripe, the new material is available in 
many different kinds of stripes which vary in 
width and depth. Even when chromium, nickel 
or color finishes are applied the design is clearly 
visible. This material will have wide applica- 
tion in the fabrication of metal machine parts 
designed in the modern manner. 
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Your Machine Tools Need - - - 


POWER DRIVES THAT WILL GIVE YOU FULL ADVANTAGE OF THE 
PRECISION AND PRODUCTION SPEED WHICH MAKE TODAY’S 
MACHINE TOOLS THE BEST BUY EVER OFFERED INDUSTRY 





















Diamond Roller Chain Drives will keep your produc- 
tion rate just where you want it and enable you to get 
the most out of your machinery because 


e They are Positive — permit no slip: the speed of 
the driven shaft remains exactly at the rate selected 
for the job. There is no gradual slipping, 
no slowing down of production or efficiency. 


When you specify Diamond Roller Chain Drives on 
your machines or put them in your plant you also get 
drives that are 
@ Clean, Quiet and easy to install and take care of. 
e Suited to short, medium or long centers; high, 
medium or slow speeds. 
e Saving of Space; more capacity per inch of width 
than any other type of transmission. 
e Saving of your Power Bills; 98-99% efficiency is 
permanently maintained. 
e Saving of your Investment; they last longer. 


Diamond Roller Chain Drives may be had through the ma- 
chinery builder, our distributors located in all principal cities 
or from the factory. Drives to meet most requirements are 
carried in stock. One or two Diamond Drives installed in your 
plant will be thoroughly convincing of the advantages they have 
for you. DIAMOND CHAIN & MEG. CO., 435 Kentucky Ave., 
Indianapolis, Ind. Offices and Distributors in all Principal Cities. 





Diamond triple-strand chain on 7 hp., 
1750 R. P.M. drive; 19 teeth on motor 
sprocket, 106 teeth on driven sprocket. 


DIAMOND CHAIN 
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OMBATTING vibration in machine tools 
such as millers is made more difficult be- 
cause of the fact that they are composed of 

a number of elastic systems, each having its 
own natural period of vibration. Thus each sys- 


1 — Diagram- 

matic arrangement 

of device for com- 
batting vibration 


Fig. 





22 














tem may vibrate either at its own natural fre- 
quency or at some modified frequency resulting 
from contact with other systems, usually 
through association between cutter and work. 
To reduce or eliminate vibration or chatter from 
a milling machine, irrespective of the frequency 
or point at which it may develop during the proc- 
css of the cut, Hans Ernst and Mario E. Martel- 
lotti have invented a dampener. 

A simple form of tuned opposer is depicted 
diagrammatically at A in Fig. 1, in which mem- 
ber 17 may be assumed to represent a machine 
tool element such as the overarm of a miller, 
that is free to move at its natural frequency 
about a center of oscillation upon receiving a 
single instantaneous impulse from a disturbing 
force. To counteract any increase in amplitude 
an opposing member 20 may be attached to the 
end of member 17 and irrespective of its own 
natural frequency will be given a forced vibra- 
tion, depending on the vibration of member 17. 
If member 20 is absolutely rigid, it will move in 
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unison with member 17, the two moving as one 
member. On the other hand, if member 20 is 
resilient or in other words has a somewhat flex- 
ible connection with the member 17, its inertia 
will cause it to bend or deform first, and thereby 
to lag behind the movement of the supporting 
member, or more technically, to be out of phase 
with it. 

If the mass of the opposer is changed by 
adding an inertia member or weight 21, its nat- 
ural frequency will be changed, causing a cor. 
responding change in phase relation between 
member 20 and the overarm. By making the 
weight adjustable it is possible to vary or tune 
the natural frequency of this auxiliary force 
system so as to make it equal to the frequency 
of oscillation of the disturbing force, in which 
case the phase relation between the motions of 
members 17 and 20 would become 90 degrees 
automatically. 

Provision of artificial damping in conjunction 
with a tuned opposer may be accomplished in 
various ways. The two may be combined in a 
single unit as shown at B, Fig. 1. In this ar- 



































Fig. 2—Vibration eliminator applied to the overarm of a 
milling machine 
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PITTSBURGH LOS ANGELES SAN FRANCISCO MILWAUKEE 


84 





rangement weight 23 is mounted upon the free 
end of overarm 24 and guided by rod 23’ upon 
which are mounted springs 25 between the sides 
of the weight and the sides of the overarm. Ef- 
fect of these springs is similar to the resilience 
of the member 20 in that a certain potentiai 
energy is stored in the springs during movement 
of the weight by inertia in one direction and 
then released at the proper time to effect move- 
ment of the weight in the opposite direction. 
This construction constitutes a vibrator or op- 
poser similar in action to that shown at A, Fig. 1. 

An installation on a milling machine is illus- 
trated at C, Fig. 2. In this construction the vi- 
bration eliminator may be applied to the over- 
arm, and for this purpose the upper part of the 
member has been provided with an elongated 
slot 48, D, Fig. 2, in which is suspended the de- 
vice comprising an inertia member or block 49. 
Due to the resilience of plates 51 it is apparent 
that upon vibration of the overarm, weight 49 
will lag or in other words, will be out of phase 
with it to the extent of the resiliency of these 
plates. 

Hydraulic dampening means also have been 
devised. Depressions 50 are filled with a liquid 
and connected by horizontal channel 64. A re- 
ciprocable valve member 65 extends through the 
top of block 49 where it is threaded in a bore 66 
and provided with a locknut 67 for retaining it 
in any adjusted position. Vertical movement of 
plunger 65 will vary the restriction in the chan- 
nel 64, controlling the rate of flow of the liquid 
from one depression to the other and thereby 
determine the amount of energy absorbed by the 
deformation of one of the plates and the re- 
sultant deformation and transfer of the fluid 
body in the adjacent reservoir. 

This patent designated No. 1,965,224, is as- 


| signed to Cincinnati Milling Machine Co. 


REE machining alloy steels containing se- 

lenium are covered in patents recently grant- 
ed to Frank R. Palmer, assistant to the presi- 
dent of the Carpenter Steel Co., to which organ- 
ization they have been assigned. The utility of 
selenium as a free machining element has been 
established during the past few years through 
its extensive use in 18-8 chromium nickel stain- 
less steel. It is revealed now that this same se- 
lenium gives promise of successful use in prac- 
tically all other types of iron and steel prod- 
ucts. 

Sulphur has been used extensively in low car- 
bon non-alloy steels that are familiar to the 
trade under the general name of “‘screw stock.” 
Sulphur combines with certain metals in the 
steel, usually manganese, to form non-metallic 
sulphides which occur in the form of slag-like 
stringers in rolled or drawn bars. 

It is claimed that selenium is superior to sul- 
phur as a free machining element in two import- 
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Carboloy Gives You Up to 50 Times Greater Life 
On Machine Tool Parts Having Rapid Wear 
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You need only a small insert of hard, scale. This “diamond-like” material 
wear-resistant Carboloy at the point of gives you up to 50 times greater life 
wear on your parts to lower downtime than ordinary metals. And it's easy to 
and part replacement cost, reduce “‘re- apply,—just braze in a small insert at 
ject’ expense, and increase the oper- the point of wear. A few typical ap- 
ating efficiency of your machine tool plications are shown above. These 
equipment. and others are described in our latest 

Carboloy cemented carbide has a high booklet free on request. 
resistance to abrasive and corrosive wear. Just send the coupon 










Rockwell's as high as 97.5 on the “A” below. 


CARBOLOY COMPANY, INC-+ 


DETROIT, MICHIGAN 
CHICAGO NEWARK 


CLEVELAND PURLADELFSNA PITTSBURGH 
CANADIAN DISTRIBUTOR 
Canadian General Electric Company Limited, Toronto, Ontario 


Carboloy Company, Inc. 

2977 E. Jefferson Ave., 

Detroit, Michigan 

Send your free 16-page booklet showing how we can reduce wear with 


Carboloy inserts. 
REG. U.S. PAT. OFF. 
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BUNTING 


BRONZE BUSHINGS - BEARINGS 
MACHINED AND CENTERED BRONZE BARS 








@ The time you save—the money you save—the 
trouble you avoid by using Bunting Bronze Stand- 
ardized Bearings in maintenance operations make 
their value priceless. Yet they cost far less than 
the same bearings made-to-order. Use them in 
production, too. There are over 500 different 
sizes, meeting every usual mechanical require- 
ment. Instantly obtainable from stock. Completely 
machined and finished. Write for catalog. 


@ Try a Bunting Bronze Bar and realize the tre- 
mendous economies provided by these machined 
and centered, 13-inch bars which cut economi- 
cally, save tooling time, and avoid the costly 
waste of rough cast and 12-inch bars. Any leading 
mill supply wholesaler can sell you any of 121 
stock sizes. Catalog on request. 


BUNTING BABBITT is the greatest industrial anti- 
friction metal of all time. A trial proves it. Ask 


your dealer. 


THE BUNTING BRASS & BRONZE 
COMPANY, TOLEDO, OHIO 


Branches and Warehouses in All Principal Cities 


ANTI-FRICTION METAL 
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ant particulars. First of all, a given percentage 
of selenium does not produce nearly as much 
slag-like material as an equal percentage of 
sulphur, so that the cleanness and uniformity of 
the product are greatly increased. Secondly, 
selenium is more potent in its free machining 
effects than sulphur, therefore a smaller per- 
centage of selenium is required in order to pro- 
duce the same free machining effect. 


Offsetting the natural advantages that se- 
lenium has over sulphur as a free machining 
agent, there appear to be two disadvantages. In 
the first place, selenium is more expensive than 
sulphur so that its use will doubtless be reflect- 
ed in the higher price of the product. In the sec- 
ond place, all of the work done thus far has been 
on electric furnace melted steel which is rather 
conducive to higher quality than lower costs. It 
seems likely, therefore that the applications of 
these new free machining alloy steels will be 
somewhat selective and at least temporarily 
may be limited to the manufacture of parts in 
which the machining costs are relatively high 
compared to the weight of steel involved. 


ITH increased attention being focused on 

the use of hydraulics in machine tool de- 
sign, it is fitting to review briefly some of the 
features of a lathe recently patented by E. P. 
Burrell for Warner & Swasey Co. The turret 
slide 22, Fig. 3 is reciprocated on ways 21 by 
means of an hydraulic motor comprising a cylin- 
der 50, Fig. 4, movable with the slide, and a 
piston and piston rod 51 fixed in respect to the 
bed of the machine. 

Valve 43, Fig. 3, controls the direction and 
rate of the pressure fluid to the hydraulic motor. 
Pressure fluid entering cylinder 50 causes the 
cylinder and slide to move rapidly forward to- 
ward the head of the machine for a certain dis- 
tance, after which the control device 42 actuates 
valve 43 to reduce automatically the amount of 
incoming fluid. The slide then moves more 
slowly toward the head. 

When the slide reaches the predetermined po- 
sition at which the feeding movement is to cease, 
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Fig. 3—The turret slide is reciprocated on the ways by 
means of an hydraulic motor 
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I Supplied in Unit Type (light, normal, and medium duty) and 
Ball and Socket Type (Standard and heavy duty) thus pro- 
viding two distinct types which permit a selection of nine 
capacities for a given shaft size (inch dimension) and four addi- 
tional capacities for each standard metric shaft diameter. 
2 All types are fitted with felt seals to prevent entrance of 
foreign matter and to retain lubricant. In addition the 
Medium and Heavy Duty Types are equipped with a labyrinth 
closure necessitating no added cost for flingers or special 
closures. 
3 The Standard and Heavy Types are made with a ball and 
socket type of housing which permits the installation of a 
heavy duty rigid type double row ball bearing and includes 
features which compensate for variations in the alignment of 
base and shafting. 
4 The Standard and Heavy Types also employ a patented 
method of drawing the bearing onto the adapter. Easily 
located and fixed to the shaft without opening Pillow Block. 
Cannot overload bearing by reason of too much take-up, yet due 
to wrapping action of adapter around shaft, the possibility of 
slippage is eliminated. The adapter, being of one-piece special 
construction, permits the use of oil for lubrication, which is very 
desirable at high speeds without loss of lubricant. 
& The Medium Duty Straight Bore Type, No. 92000 Series, pro- 
vides for mounting directly on the shaft. This is recognized 
as the superior method if shafting is held to close tolerances. 
This Type can be supplied in either inch or metric bores. 
@ Both Medium and Heavy Duty Types employ a patented 
locking device for fixing the end cap without the use of 
threads; therefore the direction of shaft rotation is optional. 
@Z The Medium Duty Type, when employed for exacting appli- 
cations, utilizes a countersunk shaft, using the drilled holes 
as a drill bushing. The collar is then rotated 90 degrees and the 
set screws placed in position. The offsetting of the drilled and 
tapered holes provides an internal pressure against the inner 
ring, thus locking it securely to the shaft. 
@ The Heavy Duty Tapered Bore Type is designed for mount- 
ing on standard shafting and compensates for a normal 
amount of variation in tolerances. 
9 Aside from their mechanical perfection these new Pillow 
Blocks are noteworthy examples of modern machine design 
in which appearance and ruggedness have been combined 
in a most pleasing effect. Units are finished in silver grey with 


red trim. 
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HE Ahlberg Bearing Company with its firmly 
established reputation for bearing quality and 
dependability now presents a new and remarkable 
line of Pillow Blocks designed to meet an unusually 
wide range of applications and embodying the most 
noteworthy improvements in the last 20 years. 





Ahlberg, fully aware that anti-friction bearings, 
being precision products, must be properly housed 
in order to render maximum benefits, has concentrated 
its entire experience and engineering skill on this 
latest development. Every aim and expectation has 
been more than realized in the result and a study of 
the new and unique features listed at the left will 
offer convincing reasons for their superiority and why 
they will add better performance, greater sales value 
and a more pleasing ‘‘eye-appeal”’ to any product re- 
quiring pillow blocks. Write for temporary engineer- 
ing data or see them at Booth E—301, Machine Tool 


Show. 


AHLBERG BEARING CO. 


400 EAST 29th STREET, CHICAGO 
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THE FATE OF His MARKET hinged 


ON THE PACKING POINT* 





This product was sold as an accessory on a larger 
machine. The manufacturers of the larger units began 
cracking down, forcing him continually to cut his price. 
Finally, he could cut no lower. Then he received an 
ultimatum—“Cut some more or we’ll leave your 
product off our machines!”’ 

Drastically changing his design in order to simplify his 
assembly, he found that its practicability depended 
upon a new type of packing, far more intricate than the 
one previously used; found, too, that no such packing 
could be produced ... until he called in Graton & 
‘Knight. 

Graton & Knight engineers went to work and designed 
a leather packing that overcame all difficulties at this 
packing point—allowed the machine to continue to go 
to market. 


STOPPED AT THE PACKING POINT? 


Let Graton &F Knight show you where and how the particular 
problem at your ‘Packing Point’ can be solved. Special Packing 
leathers, laboratory tested at The Home of Research by Graton 
tf Knight Engineers, are ready to meet such conditions as heat, 
water, oil, air, semti-corrosive liquids, etc. Prove the superiority 
of leather for packings to your own satisfaction by writing or wiring 
for Graton &§ Knight Leather Packings. 


*THE ‘‘PACKING POINT”? | is the point in the design 
of a machine where the problem of packing enters—the point 
where, we suggest, you consult The Home of Research. 


ALL SIZES and TYPES 


 )) 


GRATON & KNIGHT COMPANY 


357 FRANKLIN STREET = - WORCESTER, MASS. 


Grating Success at the Packing Powit’ 


2103 


88 











extension 50a, Fig. 4, of cylinder 50 engages 
with one of the adjustable abutment screws 56 
of a stop roll 57 and the forward feeding move- 
ment is arrested, a period of dwell being pro- 
vided by the control mechanism in this position 
before the slide commences its return movement. 
Indexing of the stop roll 57 brings a different ad- 
justable abutment screw 56 into alignment with 
extension 50a to change the point of dwell at 
which the feeding of the slide ends and the rapid 
return movement commences. 

Stop roll 57 is rotatably mounted in bed 20 
at the head end of the machine. A shoulder 58 
is arranged on one side of the bearing for the 
stop roll and a gear 59 integral with the stop 
Toll is provided at the opposite side of the bear- 
ing. Shoulder 58 and gear 59 retain the stop 





Fig. 4—Indezxing of stop roll controls point at which feeding 
of slide ends 


roll in position and the latter further serves to 
take the thrust when the extension 50a of cylin- 
Ger 50 engages with one of the adjustable screws 
56 carried by the stop roll. 

Gear 59 on the stop roll 57 meshes with a 
gear 60 fixed on contro] shaft 45, whereby the 
stop roll will be indexed in timed relation with 
the return movement of the slide and with the 
indexing of the turret. 

During forward movement of the slide and 
cylinder 50 roller 64 will ride over the surface of 
cam 55, and the arm 62 to which the roller is 
attached will be swung upwardly on its pivot, 
depressing spring 63 and moving the upwardly 
extending portion 62a out of engagement with 
head 53. 

The parts are designed to again cause rota- 
tion of the control shaft 45 to index cam 55 and 
as the slide 22 moves rearwardly at the end of 
the next cycle of operation roller 64 will engage 
in one of the cam grooves 61 and will rotate con- 
trol shaft 45 through one-fifth of a revolution. 

In addition to the foregoing, control devices 
are located in the head of the machine for shift- 
ing the valves which govern the different oper- 
ating speeds of the spindle. 

Number of this patent is 2,005,822. 
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POP “You know, Lad, you never get anything for 
nothing. Now who pays for the extra overload capacity 


of the ‘Linc-Weld’ motors?” 


LAD “That is one of the profits of progress, Pop. The 
‘Linc-Weld’ user profits by Lincoln’s progress in motor 
design. As long as you buy old style motors you pay for 
the losses of lethargy.” 


























“LINC-WELD” MOTORS 


TURNING 


O KEEP the wheels turning requires 
the best of qualities in both men and 
motors. We, at Lincoln, accept it as our re- 
sponsibility to see to it that “Linc-Weld” 
motors have more than the required horse- 
power to keep your wheels turning. This 
extra horsepower, available in every “Linc- 
Weld” motor, assures you of extra protection 


against failure. 


And the “Linc-Weld” motor is also amply 
protected against the attacks of dust, dirt and 
acid fumes. Its waterproof insulation is per- 


manently pliable —will never dry out or crack. 


The “Linc-Weld” frame is built of skyscraper 
construction—rolled steel for greatest strength 
and rigidity with least bulk. Thus it contains 
more iron and more copper to give “Linc- 
Weld” the extra horsepower without sacrifice 


of power factor or efficiency. 


We suggest that if it is responsibility to keep 
the wheels turning you investigate all the 
advantages “Linc-Weld” motors can offer 
you. Write THE LINCOLN ELECTRIC Com. 


PANY, CLEVELAND, OHIO. 
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HERRINGB 


PLANETARY 


REDUCERS 


REDUCERS 


WORM GEAR 
REDUCERS 


to meet 
your requirements 


A reducer which is ideally suited to drive one 
machine might not do at all for another. But, you 
can depend on an Ohio Forge and Machine redu- 
cer, designed for its particular class of work to do 
that work and to outperform, outlast and, in the 
long run, be cheaper than the stock product picked 
from the shelf. 


Ohio Forge and Machine speed reducers are 
built in the three types shown above, and in many 
sizes, for just one reason—experience has proved 
that different kinds of work require them. This does 
not mean that every Ohio Forge and Machine re- 
ducer is a special design .. . far from it. But our 
experienced engineering staf will do that toc, if 
your conditions require it. 


If you are considering a power transmission 
problem, or when you do, may we have the oppor- 
tunity to present complete information and perform- 
ance data on an Ohio Forge and Machine reducer 
to you? 


OHIO FORGE and MACHINE CORP. 
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CLEVELAND, OHIO : 
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| Sheaves Provide Variable Speed 


Y MEANS of an exceedingly simple adjust- 
ment the pitch diameter of the new Vari- 
pitch Texrope sheave, built by Allis-Chalmers 
Mfg. Co., Milwaukee, can be changed so as to 





Variations of 
speed as high as 
15 to 25 per cent 
can be obtained 
with adjustable 
sheave 





give variations in speed as high as 15 to 25 per 
cent per sheave. If both sheaves of a drive are 
| of this new type the range of variations can be 
| doubled. These new sheaves, shown herewith, are 
made in two multi-groove types, stationary and 
motion controlled. The stationary controlled 
| type is recommended for applications that re- 
| quire occasional change of speed. The motion 
| controlled type is recommended for applications 
| that require frequent quick changes within the 
full range while the drive is in operation. 
The new sheave, which retains all of the in- 
| herent characteristics of V-belt sheaves, per- 
| mits higher or lower speed operation according 
| to the respective product range requirements of 
| the driven machine. The sheave is especially 
| desirable for the type of V-belt drive which 
| formerly employed several sets of sheaves to 
| meet the need for occasional changes in speed. 








Introduces Oilproof V-Belts 


OMPLETELY oilproof, the new ‘Daycoil’’ 

V-belt of Dayton Rubber Mfg. Co., Dayton, 
O., is expected to find application in machine 
tools and other machinery where excessive oil 
in connection with power transmission has long 
been a problem. The oilproof material used in 
the V-belt has all of the properties of natural 


_rubber, such as flexibility, plasticity and resil- 
_iency, plus aging properties better than that of 


rubber, and good abrasive and wearing quali- 
ties when subjected to oil and solvents. 


These V-belts carry the same laminated con- 
struction principles as in the Cog-Belts built by 
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ON SKF 
BEARINGS 





@ There is no landing field in Cloudland .. . no place 
on star or neighboring planet where a bearing might be replaced. So for 
safety . .. dependability .. . performance . . . airplane manufacturers and 
engine builders almost without exception equip with SSF... the bear- 
ings that have been used on practically every successful transoceanic flight. 
companies and of the United States Army 


and Navy. SSF Industries, Inc.. Le <x 7 


Front St. & Erie Ave., Philadelphia, Pa. ae ALL AND ROLLER BE ARIN GS 
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On the long list of aircraft that have been 
SSCS - equipped appear such u vorld- 
renowned names as the Spirit of St. Louis, 
the Columbia, the America, the Question 
Mark, the Winnie Mae, the Macon, the 
Graf Zeppelin, the Martin Clipper Ship 


and planes of the great air transport 








While everyone's 


talking billions 











let's not forget 
dollars and cents 


For instance the dollars and cents that a Master 
Geared Head Motor meant to this manufacturer 


of a silver burnishing machine. Since the re- 


design of the machine which was made possible 
by the application of a Master Geared Head 
Motor, this manufacturer was able to reduce his 
selling price from $350.00 to $245.00... 


just look at the improvement in appearance. Let 


and 


Master Engineers show how Master Geared Head 


Motors may mean dollars and cents to you. 





* 
ES tas 


ECTRIC COMPANY 


DAY TON Se ee a 
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the company for general transmission applica- 
tions, but include a specially designed casing of 
the new synthetic compound to resist oil. 





Enlarges Line of Pillow Blocks 


ILLOW blocks in a line which has a unit for © 

virtually every need and every duty are a 
recent development of Ahlberg Bearing Co., 321 
East Twenty-ninth street, Chicago. The units 
are now available in the unit type (normal and 
medium duty) and the ball and socket type 
(standard and heavy duty) in addition to the 
present EC or light duty type, thus providing 
nine capacities for a given shaft size (inch di- 





Added sizes make available a complete and varied 
line of pillow blocks 


mension) and four additional metric shaft diam- 
eters. All types are fitted with felt seals to pre- 


| vent entrance of foreign matter and to retain lu- 
bricant. In addition, the medium and heavy duty 


types are equipped with a labyrinth closure. 

Both medium and heavy duty types employ a 
patented locking device for fixing the end cap 
without the use of threads; therefore the di- 
rection of shaft rotation is optional. The me- 
dium duty type, when employed for exacting 
applications, utilizes a countersunk shaft, using 
the offset drilled holes in the collars as a drill 
bushing. The collar is then rotated 90 degrees 
and setscrews placed in position. Offsetting of 
the drilled and tapered holes provides an inter- 
nal pressure against the inner ring, thus lock- 
ing it securely to the shaft. 





Nonbleeding Plastics Developed 


OLDED plastic parts exposed to acetone and 

other strong solvents or acids sometimes 
are subject to bleeding of the dye. To overcome 
this difficulty General Plastics Inc., North Tona- 
wanda, N. Y., has recently brought out a non- 
bleeding material called 3973 Black. Although 
originally developed to overcome the bleeding 
troubles in molded bottle caps in contact with 
strong solutions, the new material has found 
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Hiname plat 


gives capacity in horsepower 
according to the formula estab- 
lished by the American Gear 
Manufacturers Association. A 
nameplate of this character will 
be affixed as soon as possible to 
the products of the companies 
whose names are listed below: 








CG users of SPEED REDUCERS 


The American Gear Manufacturers Association has 
unanimously adopted as Recommended Practice 
rating formulas for determining the capacity of 
any standard helical or herringbone geared speed 
reducer or any heavy duty worm geared speed 
reducer. These Formulas are the result of several 
years of experimental work and mathematical 
research by a Committee of Engineers especially 
appointed for the purpose by the A. G. M.A. 


Previously much confusion and lack of uniformity 
existed in the rating of speed reducers which was 
obviously detrimental to the interests of the pur- 
chaser. The A.G.M.A. Ratings now adopted solve 
this vital problem. They are simple to apply, and 
are equally applicable for normal or for severe 
service, it being necessary merely to apply the cor- 
rect service factor as given in tables when select- 
ing a speed reducer for any individual purpose. 


IN YOUR OWN PROTECTION YOU SHOULD SPECIFY A.G.M.A. RATINGS FOR YOUR SPEED 
REDUCER REQUIREMENTS. Write any of the manufacturers whose names appear below: 


THE CLEVELAND WORM & GEAR CO. 
3249 E. 80th Street Cleveland, Ohio 


DE LAVAL STEAM TURBINE CO. 
Trenton, New Jersey 
THE FALK CORPORATION 
Milwaukee, Wisconsin 
FOOTE BROS. GEAR & MACHINE CO. 
5301 So. Western Blvd. Chicago, Illinois 
FOOTE GEAR WORKS, INC. 
1301 S. Cicero Avenue Cicero, Illinois 
THE HORSBURGH & SCOTT CO. 
5114 Hamilton Ave. Cleveland, Ohio 


W. A. JONES FOUNDRY & MACHINE CO. 
4401 W. Roosevelt Road Chicago, Illinois 


MACHINE Design—September, 1935 


LINK-BELT COMPANY 
910 S. Michigan Ave. Chicago, Illinois 


PACIFIC GEAR & TOOL WORKS, INC. 
1035 Folsom Street San Francisco, Calif. 


PALMER-BEE COMPANY 
Detroit, Michigan 
PHILADELPHIA GEAR WORKS, INC. 
Erie Ave. & G. Street Philadelphia, Pa. 


WATSON-FLAGG MACHINE CO. 


Paterson, New Jersey 


WESTERN GEAR WORKS 
9th Ave. So. and King St. Seattle, Wash. 


WESTINGHOUSE ELECTRIC & MFG. CO. 
Nuttall Works Pittsburgh, Pa. 
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A NEW 





Magnetic Cluteh 


with wery low WER 


HERE is the answer to the synchronization and | 


mechanical or electric braking problems on 
presses and other heavy machinery involving 
accurate synchronization and quick stopping. 
The driven member of the new Dings Magnetic 
Clutch has a very low W R?. It is of steel con- 
struction throughout and through the use of 
special alloy steel with high permeability and low 
residual magnetic quality quick action of both 
engagement and disengagement is assured. 
Torque is unusually high, and unusually light 
weight with a combination of great strength has 


been secured. 

As the friction linings extend to the outside 
diameter they are large in area. Cool operation 
is secured by a special exclusive serrated design. 
Adjustment for wear is made by a positive method 
and wear can be checked at any time by a practi- 
cal clearance feeler. 

Friction surfaces cannot be reached by lubricat- 


ing materials. 

The magnet hub is removable with the minimum amount 
of horizontal movement and the magnet coil is positively 
anchored on an aluminum bobbin. A 
dust-proof housing protects the slip 
rings and brushes and the brushes are 
of the double contact type. 

It is simple, positive in action and 
is backed by the long experience of 
engineers specializing in magnetic 
equipment. 

Every designing engineer should 
have information on this’ clutch 
in file. 


DINGS MAGNETIC SEPARATOR CO. 
666 Smith Street, Milwaukee, Wisc. 


EXPERIENCE 


that saves money 





No other manufactur- 
er can offer you the years 
of experience in the 
building of sages 
equipment that is 
Dings’. Since 1899 Dings 
engineers have been solv- 
ing separation, magnetic 
protection and power 
transmission problems, 
supplying the major 
meeds where magnetic 
equipment is required. 


This experience is your 
assurance of dependable 


advice, helpful coopera- 


tion aad a proved prod: MAGNE TI 
taking advantage of it. CLUTCHE 
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application in general industrial and machine 
uses. Combined with a low moisture absorp- 
tion rate of 0.7 per cent (ASTM) Durez 3973 
has a rich high gloss finish and high torsional 
strength. Its nonbleeding quality is of value for 
textile machinery parts where any bleeding of 
the dye under the action of the solvents would 
prove troublesome. The material has a com- 
parative strength of 30,000 pounds per suare 
inch (ASTM). 





Coupling Is Self-Aligning 


SELF-ALIGNING coupling for use in di- 

rect connected drives has been developed by 

the Alloy Products Corp., Waukesha, Wis. It is 

self-adjusting so as to compensate for parallel as 
well as angular misalignment. 

In tests the new couplings have operated satis- 





SAFETY HOUSING 
DRIVING HUB - 


FLOATING DISC --~ DRIVEN HUB— 


Self-aligning coupling maintains accurate alignment under 
adverse conditions 


factorily with parallel misalignment of as much 
as 5/16-inch and with angular misalignment of 3 
to 6 degrees. They may be used at any speed. 
A typical example of many applications is on a 
10-horsepower motor drive operating at 5600 
revolutions per minute. 

The new coupling plays the part of a safety 
valve between the motor and drive bearings and 
its use is said to eliminate the necessity for 
shimming in order to obtain and maintain ac- 
curate alignments. It operates noiselessly and 
is said to reduce power losses. 





Double Reduction Units Redesigned 


SERIES of double reduction units for use 
on vertical drives has been added to the line 
of speed reducers being manufactured by Win- 


| field H. Smith Inc., Springville, Erie Co., New 





| 


1 


York. One of the units in this new series, desig- 
nated BDV, is shown herewith. The high speed 
shaft of the units, equipped throughout with 
antifriction bearings, is an integral part of the 
worm and although the standard location for 
this shaft is in the horizontal plane it can, if 
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Save 
as they Serve 


It is a well-known fact that Hyatt Roller 
Bearings are serving everywhere. And, 
as they serve, the user can tell you how 
they save, too. 

They save wear and fear on the 
equipment and help give it longer life. 
They save lubricant and the time neces- 


sary to apply it. And, because they 


t 


R 
F 











In the modern machinery which is reducing pro- 
duction costs and helping to make better products, 
Hyatt Roller Bearings are playing an important part, 
as may be seen in much of the equipment on display 
at the MACHINE TOOL SHOW— Cleveland—September 
11-21. The Hyatt Exhibit will be in space A409. 


assure smoother running, they save power. 


Thus, the millions of Hyatt Roller 
Bearings which for years have served so 
well, are advance proof of how long the 
new millions will carry on whenever 
applied. Hyatt Roller Bearing Company, 
Newark, Detroit, Chicago, Pittsburgh, 


San Francisco. 


nwn 
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desired, be assembled vertically or at an angle. 
The slow speed shaft can be assembled to extend 
vertically up or down as the customer may re- 


quire. 
All worms are hardened and the threads are 


All worms are 
hardened and the 
threads are 


ground and pol- 

ished in new se- 

ries of double re- 
duction units 





ground and polished. The worm gears are of 
a special alloy worm gear bronze. Ratios of 
reduction for this BDV series can be had from 
75:1 to 3000:1. Torque capacities of the stand- 
ards units up to 15,000 inch pounds are obtain- 


able. 





Magnetic Clutches Are Improved 


ENERAL purpose magnetic clutches with a 
number of important improvements are now 
being manufactured in a new design by Cutler- 





Hammer Inc., 238 North Twelfth street, Mil- 
waukee. An outstanding feature of the new 
clutch, shown herewith, is the method of adjust- 
ing the friction faces to compensate for wear and 
to assure uniform lining engagement. The in- 
ner circumference of the field ring is threaded 
and the adjustment is made by rotating the field 
ring, in respect to the magnet field member, and 
consequently moving it toward the friction sur- 


Adjustment for 
lining wear in 
new clutch is 


made by rotating 

the field ring in 

respect to the 
field member 





face on the armature member. When the field 
ring has been moved forward sufficiently to com- 
pensate for the wear it is locked firmly in posi- 
tion. 

A floating magnet armature is used in the 
design of the new clutch, making it impossible 
to score the magnet pole faces even if proper 








OIL LUBRICATION 


Automatic oil lubrication @ 
is an absolute requirement is 
for efficient manufacturing. 
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It is vital to the safety of 
both machinery and oper- 
ators. Reliable, non vari- 
able feed of fresh oil to 
every bearing while in mo- 
tion cuts down lubrication 
costs and insures against 
bearing failure, costly re- 
pairs and loss of production 
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Blanchard Pulsolator automatic 


oil lubrication system 


OUR 
CATALOG 
1S FILED 


IN 
SWEET’S 








is now standard equipment on many modern machine 
tools. As above diagram shows, Pulsolator equipment is 
offered to meet many varying conditions. Our engineers 
are ready to assist designers of machinery to incorporate 
Pulsolator in their product. Write for descriptive 
Bulletin B-10. 

RIVETT LATHE & GRINDER INC. 


BRIGHTON, BOSTON, MASS. 
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£7, old UAWE «ee A UEW product 


For half a century the name Diehl has 

been synonomous with quality in electric motor 
design and manufacture. Now, through associ- 
ation with Foote Brothers Gear & Machine Co., 
Chicago, Ill, having an equal reputation and 
75 years of experience in the mechanical 
field, Diehl presents a complete line of 
quality gear motors and speed reducers 
for every speed reduction drive. Illus- 
trated above is a group of representative 
units, including helical and worm gear 
drives in both built-in and coupled 
types. Equipment to meet most indus- 
trial requirements can be shipped from 





stock. Special units can be supplied in 
a minimum of time. Diehl “IXL” Gear Motors 
and Speed Reducers make possible appre- 
ciable economies in the installation, operation 
and maintenance of industrial drives because 
of their simple construction, ease of application, 
efficient performance and small space 
requirements. Write. for complete in- 
formation. Diehl Manufacturing Com- 
pany, Electrical Division of The 
Singer Manufacturing Company, Eliza- 
bethport, N. J. District Offices in 
Atlanta, Boston, Chicago, Dallas, New 
s\\ York, Philadelphia. 


Simplified Price-List and Catalog contains valuable information for the 
motor buyer, arranged for quick and easy reference. Write for a copy. 
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adjustment on the lining is not maintained. This 
feature overcomes the disadvantages of the con- 
ventional single friction face clutches, on which 
grooving and scoring of the magnet poles results 
from improper maintenance of lining adjust- 
ment. Other features of the new design include 
a magnet coil which may be readily removed and 
replaced as a unit, rugged bronze collector rings, 
a lining wear indicator, and a pilot bearing 
to insure concentric engagement of the two mem- 
bers. 





Fastenings Are Cold Forged 


PPLICATION of a new cold-forging process 

to the manufacture of cap nuts, wing nuts, 
thumb screws and similar small parts has re- 
cently been introduced by Parker-Kalon Corp., 
200 Varick street, New York. The new process 
is said to add materially to strength, uniformity 
and finish. Die-formed to shape, the parts have 
a finish free from tool marks and sufficiently 
smooth to eliminate the need for polishing be- 
fore plating, or buffing after plating. 

In the case of cap nuts produced by the new 
process, holes are countersunk before tapping, 
and the tapping itself is held to close tolerances. 
The base of the nuts are faced off and the cor- 
ners chamfered, permitting them to seat flush 


Holes in cap nuts, 
fabricated by cold 
forging, are coun- 
tersunk before 
tapping 





without danger of marring highly polished sur- 
faces. In the stock finish of natural brass, 
seven blank sizes are available with standard 
screw-thread sizes from No. 6 to %-inch. Plated 
finishes can be furnished, as well as nuts of 
aluminum, copper, etc., in standard or special 
threading. 





Hydraulic Units Employ Modern Design 


ODERN design which tends to enhance 

smooth lines, general appearance, efficien- 
cy and usefulness has been adapted to the hy- 
draulic power units built by Ex-Cell-O Aircraft & 
Tool Corp., Detroit. These units, compact and 
self-contained, are adapted for drilling, ream- 
ing, counterboring, spotfacing and similar op- 
erations. They can be mounted either single 
or in multiple and are not limited to any one 


position. 
The smaller unit, No. 23A, shown herewith, 





by Leaders 
in Industry 


Real sound reasons back every de- 
tail of construction in Milpaco Oil 
Seals. 





Let us give you some 
intensely interesting 
facts—actual experi- 
ences and perform- 
ance records—on 
Milpaco Oil Seals. 
They will give you 
some new ideas about 
oil seals. 










Companies recognized in their re- 
spective fields; executives and en- 
gineers responsible for turning out 
good products, are acknowledging 
the outstanding merits of these seals. 
They have been convinced through 
comparisons that Milpaco Seals are 
made from better materials; are al- 
ways absolutely uniform in quality 
and construction. Long periods of 
test have proved to them that Mil- 
paco Seals maintain a_ perfect 
closure indefinitely. 


Leaders are frank to say Milpaco 


Seals are Better Seals. 


MICHIGAN LEATHER PACKING CO. 
724 Fourteenth Ave., Detroit 








Oil SEALS 
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TIME...AND HEAT, WAIT FOR NO MAN 


@ The man who first coined the 
expression “‘like greased lightning’? must have 
been watching an alloy bar mill in operation. 

Speed ... controlled speed . . . sometimes fast, 
sometimes slow ... is of vital importance in se- 
curing the proper physical qualities in alloy 


its alloy production. This is one reason, and a 
big one, why users have learned that Illinois Alloy 
Steel maintains quality consistently and uni- 
formly whether you buy a bar at a time or in 


thousand-ton lots. 


steel. For speed is a means of controlling ILL IN (@) l & Sy T é EL Cc oO MPANY 


the temperature of the steel during the 208 
forming operations. Illinois Steel Com- 
pany has provided every modern means 
for controlling speed and temperature in 
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feeding. Speed of-the spindle can be changed 
by removing the cover plate on the rear of the 
unit and changing the speed gears. 





New Belts Are Oil Resisting 


BSOLUTE oil resistance is available in a 

new type of belt offered by L. H. Gilmer 
Co., Tacony, Philadelphia, in both V-type and 
Flat Kable Kord type. Mechanically, the new 
belts have the same qualities as the regular rub- 
ber-fabric type of belt. Materials used, how- 
ever, are such that either type of belt, V or Flat, 
is oil resisting and practically impervious to the 
destructive inroads of oil vs. rubber. There are 
many applications in machines where an oil re- 
sisting type of belt is essential, both in V-type 
and flat belts. 





Hydraulic units are not limited to any one 
position on the machine 


has an eight-inch stroke, while the larger unit, 
No. 25A, has a ten-inch stroke. Range of speed 


on No. 23A has been increased to 1 to 32 inches 
per minute with a rapid approach and return Introduces New Small Clutches 


of 300 inches per minute. On the No. 25A unit 
4h, 


the range of feed has been increased to 1 to 32 MALL clutches in three sizes with 55, 


inches per minute with a rapid approach and and 31% inches outside diameters in a single 


return of 230 inches per minute. Adjustable plate for fractional horsepower and multiple 
dogs control the rapid approach, feeds, return plate for heavier drives have been introduced by 
and stop. Two forward feed rates, independent- Conway Clutch Co., 1546 Queen City avenue, Cin- 
ly adjustable from the side of the unit, permit cinnati. The clutches, shown herewith, can be 
selection of the proper rate while the unit is operated singly or doubly, or for forward and 


WAGNER 
MOTORS are 


Well-Designed 


@ Due to precision of manufacture, careful selection of materials and parts, 
and intelligent engineering, Wagner motors conform to machinery manu- 
facturers’ demands for well-designed auxiliary equipment. 

Every single item that has a definite bearing on the appearance of Wagner motors contributes to its mechanical efficiency. Drip- 
proof end-plates, for example (see Photo N445), protect the motor from falling dirt and liquids, and protect individuals from 
contact with moving parts. Ample ventilation is secured from openings located underneath the bearing housings. 


Another important feature contributing to the appearance and long-life qualities of Wagner motors is the non-corrosive, rust- 
resisting finish. All parts of the stator frame first receive a primer coat of japan (thoroly baked in special ovens ata tempera- 
ture of 450 degrees F.), selected for its penetrating and adhesive properties. All completed motors receive a finishing coat of heavy 
lacquer, selected for its rust-resisting and oil-proof qualities, sprayed on under pressure 
to insure a smooth, even surface, and thoroly dried in temperature-controlled ovens. eile saa 


wines thei ___.__ All parts and completed motors undergo careful and thoro tests according to all N.E. 
M.A. specifications,— your assurance of reliable, quiet, trouble-free, quality motors. 
| Photo K1261 shows a view of one of the test boards with a motor undergoing tests. 


Wagner Bulletin 167 will be sent upon request. 












$635-5D 


WasgnerElectric Corporation 


6400 Plymouth Avenue, Saint Louis,U.S.A. 
| MOTORS - TRANSFORMERS - FANS -_ BRAKES 
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ODERN MACHINE TOOLS owe much of 
M their superior power, speed and ac- 
curacy to the marked improvement in 
mod-rn engineering materials... espe- 
cially the alloys containing Nickel. 

Warner & Swasey are liberal users of 
these Nickel Alloys and the following 
tribute to Nickel Cast Iron is quoted 
from a recent statement of President 
P. E. Bliss: 

“The reputation that Warner & Swasey 
turret lathes have won over the past fifty, 
years, can be attributed to the painstak- 
ing accuracy of our engineers and tiie 
high quality of workmanship and mate- 
rials that go into these machines. 

“Take the bed or base of these turret 
lathes for example. They must withstand 
all the stresses and strains imposed on 
the machine and maintain their original 
accuracy. 

“In making our castings The Sterling 





Foundry Company, Wellington, Ohio,uses 
1%% nickel to obtain a nickel high test 
iron made with an 80% steel mixture, 
attaining a very low carbon content and 
unusually fine distribution of graphite. 
And although these castings in certain 
instances have a hardness of 260 Brinell 
and a tensile strength as high as 50.000 
pounds per square inch, they are readily 
machinable. 

“These castings are exceptionally uni- 
form in density or grain in all the vari- 
able thin and thick sections and are built 
to the maximum machinable hardness, 
producing a very fine finish. Without the 
use of your nickel we would be unable to 
obtain the same machinability, using 


of Warner & Swasey 


Turret Lathes! 








the same base analysis. In consequence 
we claim definite high quality for our 
product through the use of your nickel.” 
. es ~ 
In addition to machine tool equipment 
Nickel Cast Irons are being used today 
with success and economy for a wide 
variety of castings... for internal com- 
bustion cylinder blocks, heads, liners 
and pistons; locomotive cylinders and 
parts; gears; cams; pump bodies, valves 
and parts; compressor parts; steel mi!l 
rolls; grinding, crushing and sizing 
equipment; plow points, mold boards, etc. 
Our casting specialists will gladly co- 
operate in selecting compositions best 
suited to your requirements. 
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@ ANOTHER JOB 4y Gropucts CORP. 























@ ELECTRIC TOOL HOUSINGS 
OF MOLDED PLASTICS 


Light weight for easy handling; low heat con- 
ductivity for operator comfort; electrical insu- 
lation for safety; and rugged strength for dur- 
ability—these advantages induced Skilsaw, Inc., 
to adopt molded plastics for the housing of this 
new electric hand grinder. And the lustrous, 
permanent finish adds greatly to the selling 
appeal of this highly efficient tool. 


Perhaps your product, too, can be improved and 











given increased selling appeal through the use 
of molded plastics. There is no obligation Kea Oey 
in submitting details and blueprints to Looe 


CHICAGO MOLDED PRODUCTS CORP. 
2147 Walnut Street Chicago, Illinois 











Standard Equipment on all sorts of 


Air Using Devices and used by the | 


world's leaders . . . 1... . 
LEIMAN BROS. 


Patented 
Rotary Positive 


AIR PUMPS 


for pressure, vacuum 
and gas pumping. 


They take up their 
own wear 





NEW POSSIBILITIES OF DESIGN IN 
AUTOMATIC MACHINES and DEVICES 
readily suggest themselves as you study the 
various present uses of these pumps. 


GET THE FREE INFORMATION 


LEIMAN BROS., INC. 


177 Christie St. Newark, N. J. 
LEIMAN BROS. NEW YORK CORP., 23 Walker St., New York 
Makers of Good Machinery for 45 Years 
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| reverse drive, either dry or in oil. 





They follow 


| a design similar to the larger size clutches manu- 


| 


| factured by the company except that the angle of 


actuation has been adapted to conserve friction- 
al area and give strength to the carrier. The 
clutches have hand adjustment and are proofed 
against centrifugal force. A setscrew or a set- 





Clutches can be operated either singly or 
doubly, or for forward or reverse 


| screw and key are the only means necessary for 


attaching to the shaft. A tandem plate clutch 


| with adapter cup on which can be mounted a 





| 


| 


AIR MOTORS | 


| 
| 
| 
| 


gear or other means of power transmission is 
shown in the accompanying illustration. Shaft 
coupling types are also available. 





Unit Controls Spot Welders 


N ENTIRELY new system for controlling 
spot welders, consisting of an air-operated 
contactor connected directly to the welder head 
air cylinder, has been designed by Clark Con- 
troller Co., 1146 East 152nd street, Cleveland. 
Being connected in this manner, the unit op- 


Welder control 
eliminates need 
for a_ pressure 
switch or a back 
pressure relay 





erates from the built up or back pressure of the 
welder cylinder, thereby eliminating the need 
for a pressure switch or back pressure relay. 
The contactor cannot close until the welder 
points have come together on the work which is 
to be welded, even though no pressure device 
is used. The design is such that one stroke of 
the piston both closes and opens the contacts of 
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IS IT TIMKEN BEARING EQUIPPED 2 


ONE OF YOUR MOST IMPORTANT QUESTIONS 
WHEN BUYING HEAVY DUTY MACHINE TOOLS 


OUR NEW MACHINES will be MODERN if they are 
Timken-equipped . . . modern in accuracy of per- 


formance .. . modern in economy of operation. F icles 
Tapered Roller 
iia ae TIMKEN “> BEARING | 
You will Tare! that the great majority of the heavy duty 
machines exhibited at the Machine Tool Show are 


equipped with Timken Bearings at the hard service 
; s : TIMKEN EXHIBIT 

exe) aie Pa lara Ule flare my eslarel(-<eelateMe[-tolm ole) ¢-- om Role) Sco) minl-tuin 
BOOTH NO. E-500 


THE TIMKEN ROLLER BEARING COMPANY « CANTON, OHIO 


TIMKEN *:? BEARIN 
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Carried in stock in five types and a widerange | 
of sizes. Our facilities for the production of | 
hardened and ground ball thrust bearings of 
standard or special sizes from 14” to 60” are 
unequalled. Write for Catalog. | 


THE BANTAM BALL BEARING CO. 
SOUTH BEND, INDIANA 


Chicago Youngstown Detroit New York 
New Orleans Philadelphia Pittsburgh Rochester, N. Y. 
Dallas Seattle Toledo Washington, D.C. 


‘Trade 
Mark 









Vn" TO 60" 




















SEALS with minimym Friction 


The tapered edge of the leather washer is a vital 
feature of the Gits Precision Oil Seal. 


The leather is so flexible at this tapered edge 
that only a slight pressure of the flat spring 
clamp ring, located at this point, is required. 
Friction on the shaft is therefore reduced to a 
minimum. Moreover this sharp tapered edge 
prevents the escape of oil by shearing the oil film. 


Send for a descriptive folder. 


GiTs BRos. MFG. Co. 
1861 So. Kilbourn Ave., Chicago, III. 











GITS Precision Oil Seal 
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the electric welder circuit, and does this accu- 
rately. No timing mechanism or timing relay 
is necessary. 





Machine Tool Lubricator Improved 


FULLY automatic centralized system of 

lubrication for machine tool equipment 
in a new design is a recent development of 
Farval Corp., Cleveland. This type ‘C’” unit, 
shown herewith, of simple and rugged construc- 
tion, has been simplified to such a degree that 
it contains only two moving parts. Check valves, 


Only two moving 
parts are con- 
tained in new 
fully automatic 
centralized system 
of lubrication for 
machine tool 
equipment 





stuffing boxes, etc., have been eliminated. Posi- 
tive, piston displacement type of valves of dif- 
ferent capacities are located at the bearings. 
These valves control the delivery of lubricant 
to the central pumping unit by means of a sin- 
gle main line of tubing. 

An adjustable timer accurately governs the 
operation of the system, whether the correct 
frequency be five minutes or two hours. When 
desired, the entire system can be arranged to 
start and stop with the machine to which it is 
applied. 


Flexible Coupling Is Improved 


MPROVED pins which will give increased 

power capacity and greater protection against 
shaft misalignments, shocks and vibration are 
offered in the new Flexpin Couplings of Smith 
& Serrel, 64A Washington street, Newark, N. J. 
The new pins consist of a bundle of steel lam- 
inations, copper coated to resist rust, and held 
in a slotted keeper by hardened steel cross pins 
which are now welded in place. The sliding 
ends of these pins are longer, have greater area 
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than formerly, and these ends have thick phos- 
phor bronze bearing strips welded to the out- 
side spring laminations. 

The Flexpins are held in place in one flange 
by a spring retaining ring (or by radial bolts 
in the larger sizes). Hardened steel bushings, 
with rectangular broached holes to receive the 


J9 


EXHIBITORS 


AT THE 


LAMINATED STEEL FLEXPINS 


HARDENED ARE USERS OF 


STEE 
BUSHING 
|__ PHOSPHOR BRONZE Flexible pins in 

BEARING STRIPS . . 
= improved coupling 


; | @LUTCHES 





















sist rust and are 
held in a slotted 








keeper by hard- 
ened steel Cross | And here are some of their 
me reasons — ‘“‘Best fulfills space 
and power capacity require- 
ments.”’ ‘‘Extremely positive, 














ends of the pins, are employed in the other 
flange and are locked in place. Load pressure 
between the bronze bearing strips and the sides 
of the broached bushings is thus separated from 
the pressure due to centrifugal force as the lam- 
inated springs contact with the upper, inside 
surface of the bushings as well as with the sides 
of the bushings. 


Introduces Industrial Thermometer 


MALL industrial thermometers that can be 
attached easily to motors, generators and 
other machines, and which indicate operating 
temperatures at a glance have been brought out 


by Ideal Commutator Dresser Co., Sycamore, III. 


Industrial ther- 
mometers can be 
built into ma- 


chines to indicate 
exact tempera- 
tures at all times 


CENTIGRAVE 


aT PENO 


sOtAt COMMUTATOR 
OMesste co 


aveamene vs 





The instruments, shown herewith, have been de- 
veloped along bimetallic principles and consist 
of a dial plate mounted in a dustproof aluminum 
case, protected by a nonbreakable crystal and 
chromium plated cap. The dial gives tempera- 
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quick acting.”’ 





“Simple and 
locked adjustment.” 


**Fast 


positive 
**Takes a heavier load.”’ 
flexible operation.”” ‘‘Unusual 
reserve capacity to withstand 


abnormal usage.” **Ease of 


assembly.”’ ‘For easier control 
and operation, which ensures 
not only speedier but greater 
production.”” ‘*We could buy 
them cheaper than we could 


build them.”’ 


Write for specific recommen- 
dations. Engineering data on 
Disc Clutch 


Company, 1325 Racine Street, 


request. Twin 


Wisconsin. 


Racine, 








Close Coupled Duplex Wet Clutch 





Acme Machinery Co., The 
Acme Machine Tool Co., The 
Allis-Chalmers Mfg. Co. 
American Tool Works Co., The 
Baker Brothers, Inc. 
Barber-Colman Company 
Buhr Machine Tool Co. 
Cincinnati Bickford 
Tool Co., The 
Cincinnati Milling Mach. Co. 
Cleveland Automatic 
Machine Co. 


DeVlieg Milling Machine Co. 
Farrel-Birmingham Co., Inc. 
Fellows Gear Shaper Co., The 
Foote-Burt Co., The 
Foster Machine Company 
General Electric Company 


Giddings & Lewis 
Machine Tool Co. 


Gogan Machine Corporation 
Gould & Eberhardt 


Green Bay Barker 
Machine & Tool Works 


Hanchett Manufacturing Co. 
Heald Machine Co., The 
Hendey Machine Co., The 
Henry & Wright Mfg. Co., The 
Ingersoll Milling Machine Co. 
Kearney & Trecker Corp. 
Kent-Owens Machine Co. 
King Machine Tool Co., The 
Landis Machine Company 
Lucas Machine Tool Co., The 
Monarch Mach. Tool Co., The 
National Acme Company, The 
New Britain-Gridley 
Mach. Co., The 
Norton Company 
Ohio Machine Tool Co. 
Oster Manufacturing Co., The 
Peerless Machine Co. 
Porter-Cable MachineCo., The 


Potter & Johnston 
Machine Co. 


Producto Machine Company 
Racine Tool & Machine Co. 
Reed-Prentice Corporation 
Rockford Machine Tool Co. 
Seneca Falls Machine Co. 
William Sellers & Co., Inc. 
Sidney Machine Tool Co., The 
Sun Oil Company 
Sundstrand Machine Tool Co. 
Taft-Peirce Mfg. Co., The 
Taylor & Fenn Co., The 
Thompson Grinder Company 
Universal Boring Machine Co. 
Warner & Swasey Company 
Weutinghinens Electric & Mfg. 
‘o. 


Yale & Towne Mfg. Co., The 
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Self-Contained — Efficient 
GEARED 


MOTORPUMPS 


for either Horizontal or 
Vertical Mounting 


- - - Helical Gears in Pump 
and in Gear Reduction 
insure satisfactory performance. 


C5, 


Specifications on request. 


Brown & Sharpe Mfg. Co. 
Providence, A 








Brown & Sharpe Pumps 


Geared — Vane — Centrifugal 





MOTORS BUILT TO FIT THE JOB 





HOLTZER-CABOT will build a 
motor to fit your job 


The trend in modern machine de- 
sign is to incorporate the motor 
as an integral part of the driven 
machine. 


Our engineers will gladly confer 
with you. Their experience can 
be helpful—write Dept. 14 for 
descriptive bulletin. 


THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, Boston, Mass. 


SPECIALISTS FOR 50 YEARS 


MOTOR 
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ture readings from 0 to 100 degrees Centigrade. 
The base has a threaded stud that screws into 
the case, and is attached to the machine frame 
with escutcheon pins. A flexible rubber ring 
fits tightly against the machine, keeping drafts 
and outside temperature fluctuations from ef- 
fecting the true temperature of the machine be- 





Small Motors Are Back Geared 


ACK geared motors in a new series of 110 
volt, induction and series wound have been 
added to the line of ‘“‘Flea Power” motors being 
manufactured by SpeedWay Mfg. Co., Cicero, 
Ill. These new motors, shown herewith, which 
measure less than 3 by 3 by 3% inches, with 
built-in speed reducers , differ from the skeleton 
motors of this line in that they are self-encased 
with cast steel end bells, and the induction types 
are air cooled with small rotary blower. The 


Built-in gear bur 
on small motors 
permits innumer- 
able speed combi- 
nations for the 
two shafts 





built-in gear box permits innumerable speed 
combinations for the two shafts, which may have 
different speeds. The motor has feet to facili- 
tate mounting, either horizontal or vertical. The 
motors are provided with ample oil reserves for 
long continuous operation. 


Annunciator Units Are Versatile 


NNUNCIATOR units which can be adapted 

to show changes in pressures, liquid lev- 
els, speed, voltage, amperage, temperature, 
movement of bodies, vibration, flow or any ab- 
normal condition which should receive prompt 
attention as soon as it occurs on automatically 
operated machines are now being manufactured 
by Kellogg Switchboard & Supply Co., Chicago. 
These annunciators may be operated from pho- 
tocells and will monitor the operation of other 
equipment which is photocell controlled. Au- 
tomatic counters may also be furnished to indi- 
cate the number of times that any particular 
lamp is lighted, thus providing an authentic 
record of the frequency with which the observed 
condition occurs within a given period. Also, 
alarm bells may be made to ring continuously 
so long as the condition prevails. 
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Flange Mounting Jumps 


to Forefront 


(Concluded from Page 36) 


sary. In the Charles G. Allen Co. vertical drill- 
ing machine, Fig. 4, the motors drive the drilling 
spindle either direct or through reduction gears. 
Four-speed motors enable a number of drilling 
speeds to be obtained with a minimum of gear- 
ing and gear changes. In this application it is 
desirable to keep the motor diameter to a mini- 
mum in order that the spindles may be designed 
for mounting on close centers. In the illustra- 


tion a spacer is provided between the spindles, | 


but the design of the spindles has been made 
such that they can be assembled with a mini- 
mum center distance of 12 inches for this par- 
ticular size of machine. 

A flange-mounted motor makes practically a 
direct drive through herringbone gears to the 
spinning rolls in the Grant rivet spinning ma- 
chine, Fig. 5. The method of connecting this 
motor to the gears is shown in Fig. 6. Male 
coupling A is keyed and pinned to the motor 
shaft. The motor is then set in motor bracket 
B. Motor coupling A sets into female coupling 
C which is also the center spindle. The control 
part of this spindle also acts as a coupling for 
the center drive gear D. This center gear con- 
nects with four, six or eight driven gears E 
whichever number of spindles the job requires. 
All of these gears run on flange bronze bearings 
F which is also the bearing for the driven gear 
spindle G. The spindle G projects, allowing 
room to connect the universal joint which in 
turn connects with roll holder spindles. 


Varied Motors Employed 


Several interesting motor applications are 
shown in the billeteer of Fig. 7. The carriage is 
driven preferably by a two-speed motor especial- 
ly designed for quick and frequent starting and 
stopping. The high speed is used for movement 
of the carriage in the return direction and the 
low speed is used for movement in the forward, 
or cutting, direction. The motor, at A, is of the 
built-in type, with special ring mounting on the 
end of the machine. The tool head is raised and 
lowered by means of a vertical gearmotor at B 
built into the top of the carriage. 

For their considerate co-operation in the prep- 
aration of this article, and for the illustrations 
used, MACHINE DESIGN wishes to thank: Louis 
Allis Co., Electric Specialty Co., Emerson Elec- 
tric Mfg. Co., General Electric Co., Holtzer- 
Cabot Electric Co., Howell Electric Motors Co., 
Reliance Electric & Engineering Co., and West- 
inghouse Electric & Mfg. Co. 

September, 1935 
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IS AN EXCLUSIVE 
SHAKEPROOF FEATURE 


Cr Shakeproof can give you the positive and 
powerful locking action of the multiple twisted 
tooth design. When you turn a nut down on a Shake- 
proof Lock Washer, you get a different kind of action 
than is possible by any other locking method. Each 
twisted tooth bites into both work and nut surfaces and 
the spring tension of the twisted tooth forces the biting 
edges in deeper as vibration trys to loosen the nut. That’s 
why a nut locked with Shakeproof is really locked and 
why vibration —no matter how severe —will never loosen 
it. Prove this on your own product and 
in your own shop—send for free testing 
samples today! 


Just off the press—our new 1935 catalog tells 
you how to solve your locking problems. Also 
illustrates and explains other patented Shake- 
proof products—a truly valuable book~send for 
your free copy today! 


SHAKEPROOF 
Lock Washer Company 


Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 


2551 N. Keeler Ave. Chicago, III. 


Type 20. Locking 
Terminals 


Type 12 
Internal 


Type 11. 


External Countersunk 


U.S. Pat. 1,419,564—1,604,122— 1,697 ,954-—1,782,387 —-Other Pat. Pending— Foreign Pat 
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HERE IS 


YOUR 


MOTOR 






















For 46 years Imperial has special- 
ized on giving motor users a remark- 
ably fine product plus a personal 
type of service. 

When you deal with Imperial you 
deal with the owners of the business 
... and Imperial becomes as much 
YOUR motor department as if the 
fine Imperial plant were under your 
own roof, 

Imperial builds standard and spe- 
cial A.C. and D.C. motors and gen- 
erators in ratings from | to 300 Hp. 


Write for new bulletins. 


THE IMPERIAL ELECTRIC CO. 
56 Ira Ave., Akron, Ohio 





i. SERVICE - RIGHT PRICES 
mu TREATMENT 


erial 


m and Generators 





L-R FLEXIBLE COUPLINGS 


for better performance—lower costs | 


U.S. and Foreign 
Patents Pending 





TYPE “TA” 


TYPE “*IAU” 


” 


Made in all sizes from 


For all shafts of 1, 


4” to 3” bores (1/12 





dia. or less. 2 cushion- 


H.P. to 200 H.P. at 


1750 R.P.M.) Has im- 


ing spiders. New im- 


proved flaring surface 
proved convex or flar- 


construction — increases 





ing surface’ construc- 


life of spider 50% 
No fly wheel 


tion. 


we. 


Noiseless especially 


effect. Compact 


adapted for use where 3” Shaft Dia. 
Has 


free-floating load cush- 


7 
to 10 adaptable to many ma- 


difficult to align. Heavy duty type. chines. 





ions hung between jaws 





LITERATURE 


TEST SAMPLES on removable _ studs. 
Send Shaft Dia., Cushions always in Write for en- 
H.P. and R.P. plain sight and can be gineering data 


and literature. 
No obligation. 


M. for test sam- 


replaced without tear- 
ples. 











ing down coupling. 








5018 WEST LAKE ST. 
CHICAGO, ILLINOIS 


LOVEJOY TOOL WORKS 
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wear 
in a 
The 
publication details the conditions the 
breaking down of metallic working surfaces, where hard 
facing by are welding can be used to advantage, how to 
choose the proper electrode, and notes on the use of the 
various electrodes. 


LLOYS (HARD-FACING )—How to make a part 
longer by hard facing and overlaying is given 
16-page bulletin of Lincoln Electric Co., Cleveland. 


which cause 


BEARINGS—The lubrication of bearings in electrical 
machinery is the subject of a catalog insert prepared by 
Imperial Electric Co., Akron, O. The sheet gives the care 
of ball bearings, ten ball bearing commandments and 
pointers on sleeve bearings. 


BEARINGS—Oilless bearings, intended for application 
where the use of oil or grease is objectionable or imprac- 
covered in a folder of Spadone Machine Co., 


tical, are 
Complete details on the bearings are given. 


New York. 


BEARINGS—Load ratings and diagrams of mountings 


| for ball and roller bearing pillow blocks, flanged housing, 


take-up boxes, post and drop hangers, floor stands, replace 
boxes, locknuts and lockwashers are given in a 32-page 
catalog of SKF Industries Inc., Philadelphia. Data to 
aid selection are included. 


CLUTCHES—A newly designed general purpose mag- 
netic clutch is presented in bulletin 522 of Cutler-Ham- 
mer Inc., Milwaukee. A feature of the new clutch is the 
method of adjusting the friction faces to compensate for 
wear and to assure uniform lining engagement. 


CONTROLS (ELECTRICAL)—Automatic motor start- 
ers of the across-the-line type in all frequencies are 
featured in a folder of Lincoln Electric Co., Cleveland. 
Design of the controls makes accidental starting impos- 


sible. 


COUPLINGS—A folder on flexible couplings, gear type 
and cross type couplings, and silent steel gears is being 
distributed by John Waldron Corp., New Brunswick, 


N. J. 





pins consisting of a bundle of steel laminations, copper 
coated to resist rust and held in a slotted keeper by hard- 
ened steel cross pins which are now welded in place are 


described in bulletin No. 49 of Smith & Serrell, Newark, 
| 3 
DRIVES—Reeves Puliey Co., Columbus, Ind., is distri- 


buting a folder which gives details on the construction 


| and operation of the company’s new automatic hydraulic 


control for controlling infinitely variable speed drives. 


DRIVES—Medart Co., St. Louis, has assembled in a 
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144-page catalog complete information on its line of power 
transmission equipment including bearings, clutches, 
couplings, sheaves, pulleys, rope drives, V-belt drives, 
shafting, pillow blocks, hangers and other equipment 
manufactured by the company. 


DRIVES—Vickers Inc., Detroit, is distributing a new 
bulletin, 35-8, on its variable speed transmission. Details 
of the construction and operation of this hydraulic trans- 
mission are presented. The unit gives infinitely variable 
speed with accurate control. 


DRIVES—-Gearmotors in eight types for various hori- 
zontal and vertical arrangements are shown in leaflet 
2203 of Allis-Chalmers Mfg. Co., Milwaukee. The units 
can be furnished with any type of alternating or direct 
current motor by adapting the construction of the gear 
end to suit the mechanical design of the motor. 


INSTRUMENTS—How to obtain precision control of 
temperature, pressure, rate of flow or liquid level on con- 
tinuous processes which involve time lags and _ load 
changes is given in bulletin 37R of Taylor Instrument Cos., 
Rochester, N. Y. 


INSTRUMENTS—Industrial thermometers, miscellane- 
ous metal and woodback thermometers, hygrometers, U 
gages, mercurial vacuum gages and mercurial barometers 
are included in catalog No. 1125 of C. J. Tagliabue Mfg. 
Co., Brooklyn, N. Y. 


INSTRUMENTS—ideal Commutator Dresser Co., Syca- 
more, Ill., has issued a folder on its small industrial ther- 
mometer for determination of temperature in both open 
and closed motors, bearings, air compressors, centrifugal 
pumps, etc. The instrument can be permanently attached 
to the machine, 


INSULATING MATERIALS—Johns- Manville, New 
York, has just published booklet No. IN-7A, “Barriers to 
Industrial Waste,’’ describing and illustrating insulating 
products for every temperature from 400 degrees below 
zero to 2500 degrees Fahr. A table of recommendations is 
included. 


LUBRICATION AND LUBRICATING EQUIPMENT— 
Rivett Lathe & Grinder Inc., Brighton, Mass., is distrib- | 
uting an attractive bulletin, B-10, on the Blanchard | 
Pulsolator system of automatic oil lubrication for indus- 
trial machinery. The valves in the pulsolator feeders 
open in response to each pulsation in the system. No | 
small fixed openings or felt barriers which require re- 
placement are en.ployed. 


MOTORS—Back geared ‘‘Flea Powered’ motors are 
presented in a leaflet prepared by Speedway Mfg. Co., 
Cicero, Ill. 


PUMPS-——Waukesha Foundry Co., Waukesha, Wis., has 
prepared bulletin 505 which gives complete information | 
on the company’s line of pumps, a positive displacement 
type of pump which operates at slow speeds. Included | 
in the bulletin are charts showing the RPM necessary for 
required delivery against various head pressures. 

SHAPES—Rolled steel for machine construction, details 
on the materials available, how the steels give a freedom | 
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MACHINES* 


of all types are designed by Executives 
and Engineers who read Machine Design 


Adding machines 

Addressing and mailing machines 
Agricultural machinery 

Aircraft 

Bakers’ machinery 

Baling presses 

Blowers and fans 

Bookbinding machinery 

Bottling machinery 

Calculating machines 

Canning machinery 

Card-punching and tabulating machines 
Cars and trucks 

Cash registers 

Cement and concrete machinery 
Change making machines 

Check writing machines 

Clay working machinery 

Clothes pressing machines 

Coffee roasting and grinding machines 
Condensers 

Confectionery and ice cream machinery 
Conveying machinery 

Cotton gins 

Cranes, including hoists and derricks 
Dairy machinery 

Dish washing machinery 

Dredging and excavating machinery 
Electrical machinery 

Elevators and elevator machinery 
Engines, steam and internal combustion 
Fare registers and boxes 

Flour mill and grain mill machinery 
Foundry machinery 

Gas machines 

Gas regulators 

Glass making machinery 
Hat-making machinery 

Hydraulic machinery 

Incandescent lamp making machinery 
Laundry machinery 

Lawn mowers 

Leather working machinery 
Locomotives 

Machine tools 

Manifolding machines 

Metal working machinery 

Meters, gas and water 

Mining machinery 

Miscellaneous and special machinery 
Motion picture cameras and projector 
Motorcycles and bicycles 

Motor vehicles 

Oil-mill machinery 

Oil-well machinery 

Ore crushers 

Packaging machines 

Packing house machinery 

Paint making machinery 

Paper box machinery 

Paper mill and pulp mill machinery 
Pharmaceutical machinery 
Photo-engraving machinery 
Pneumatic machinery 

Printing machinery 

Pumps and pumping machinery 
Refrigerating and ice making machinery 
Road making machinery 

Rolling mill machinery 

Rubber working machinery 

Scales and balances 

Sewing machines 

Shoe machinery 

Slicing machines 

Slot vending machines 

Stokers, mechanical 

Stone working machinery 

Sugar mill machinery 

Textile machinery 

Tobacco manufacturing machinery 
Transmission machinery 
Typewriters 

Vacuum cleaners 

Washing machines, ironing machines 
Welding machines 

Well-drilling machinery 

Windmills and towers 

Woodworking machinery 


*Machines as classified by the 


United States Census Bureau 
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For Every Conceivable Purpose 
[Send for FIBRE WASHER Bulletin] 
"Wilmington Fibre” 

WILMINGTON FIBRE SPECIALTY COMPANY 


PIONEERS /N FIBRE FABRICATION WILMINGTON, DELAWARE 





ADELULUNAUUT EEA 


PULLMORE CLUTCHES 
IN AMERICAN RADIALS 








The American Tool Works Co., Cincinnati, Ohio, use Pullmore Clutches 
in their well-known American Radial Drills because these clutches 
are compact, reliable, durable, efficient and adaptable to machine 
design. For the same reasons, Pullmore Clutches are used in other 
machine tools and in many different types of machinery such as rubber 
working, fire fighting. road working equipment; bookbinding machines, 
cranes, wire spoolers, and many more. Pullmore Clutches are made 
in single and double types, for operation in oil or dry, in many capacities 
ranging from 1 H.P. to 75 H.P. at 500 r.p.m. Specify Pullmore Clutches. 


Write us, today, for complete data. 


ROCKFORD DRILLING MACHINE 


304 Catherine Street, Rockford, Illinois 
Sold by MORSE CHAIN CO., Ithaca, N. Y. 
With offices in principal cities 


Co. 
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of design, and how they give eye appeal to the machine 
are considered in an attractive booklet prepared by Illinois 
Steel Co., Chicago, and Carnegie Steel Co., Pittsburgh. 
The comprehensive booklet includes a number of photo- 
graphs showing what has been done with rolled steel in 
the design of many types of machines. 


TUBING—Complete information on welded and seam- 
less mechanical tubing for use on a wide variety of ma- 
chines is included in List No. 3 of National Tube Co., 
Pittsburgh. The booklet includes a general description, 
data on alloy tubing, and dimensional and physical data 
on the tubing in the line. 


WELDED PARTS AND EQUIPMENT—Hobart Bros., 
Troy, O., has prepared a new bulletin on its new 75 


ampere arc welder. 


WELDED PARTS AND EQUIPMENT—\Vertical, direct 
current are welders in a new design are described in a 
recent folder of J. D. Adams Co., Indianapolis. In the 
design the exciter has been eliminated, thus reducing the 
tendency to accidental reversal of polarity. 


Research Publications 


The Relation Between Axial Length Changes and Rock- 
well Hardness of Carbon Steels, by H. E. Publow and Lyle 
Clark. Many factors influence the ability of a steel to 
return to its original shape after being subjected to a proc 
ess of heating and cooling. Among these may be mentioned 
the heating and cooling rates, the maximum temperature 
attained by the steel, and the state of equilibrium of the 
metal. The authors go thoroughly into these factors, and pre- 
sent photomicrographs and charts which completely cover the 
development. Presented as bulletin No. 62 by Michigan En- 
gineering Experiment Station, Michigan State college, East 


Lansing, Mich. 19 pp. 25 cents. 


A Simple Method for Bearing Design, by E. M. Staples. 
stationary part are in con- 
tact there is, necessarily, friction. The extent of this 
friction is dependent either on the nature of the rub- 
bing surfaces or on the efficiency of the methods of lubri- 
eation. As the friction incurred when two solid objects 
are rubbed together is considerably greater than the fric- 
tion between the molecular components of a fluid, solid 
friction is to be avoided and fluid friction becomes neces- 
sary for the efficient transmission of motion. The im- 
portance of lubrication, the substitution of fluid or par- 
tial fluid friction for solid friction, cannot be overesti- 
mated. It is important not only from the standpoint 
of reduced friction, but is equally important in prevent- 
ing damage to adjacent parts. As bearing wear, and fail- 
ures due to wear, most often occur under conditions of in- 
adequate lubrication, it is essential that lubrication be 
given first consideration in bearing design and that the 
choice of bearing metal be made subsequent to the de- 
Published by Aluminum Industries Inc., Cincinnati. 


Whenever a moving and a 


sign. 
55 pp. 
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Controls Should Be Built 
In—Not Hung on! 


(Concluded from Page 53) 


tection. This feature not only prevents inad- 
vertent starting on the return of power, but also 
gives quick and positive stopping of the platen 
if the voltage fails. In some older type planer 
drives dynamic braking was not effective when 
voltage failed. This control system provides a 
self-excited dynamic braking circuit that will 
cause the platen to stop faster on emergency 
braking than in normal operation. 

Use of stroke limit switches for automatic con- 
trol of the reciprocation of the platen makes it 
possible to operate this part at speeds in excess 
of 300 feet per minute. The operator’s control 
station is arranged for separate mounting. Thus 
it may be situated at a location convenient to the 
operator while the main control panels are in- 
stalled at a remote location where floor space is 
not so valuable. This arrangement makes it 
possible to mount the control panels on a gal- 
lery, a method of installation that is growing 
more popular. Solenoids are built into the 
swivel pins on each head to operate the magnetic 
tool lifters. The solenoid keeps the tool holder 
up during the return stroke and is de-energized 
at the end of the stroke, allowing the tool holder 
to fall into the cutting position for the next cut- 
ting stroke. 


Designer Best Qualified to Judge 


To return to the designer’s part in selecting 
controls, the builders of electrical devices are 
recognizing the fact that he is more familiar 
than ane one else with the particular character- 
istics and requirements of his machine. Conse- 
quently he is best qualified to determine the type 
of control necessary. Ifa machine tool builder, 
for instance, allows his customers to furnish 
their own controllers, some are almost certain 
to use incorrect equipment, which in such cases 
reverts unsatisfactorily back to the manufac- 
turer. Even when correct equipment is chosen 
there is a possibility poor location and poor wir- 
ing will result. Therefore, to obviate all oppor- 
tunity for this to occur the designer will be wise 
in employing built-in controls that are installed 
before the machine leaves the shop. 

For their part in the compilation of this article 
MACHINE DESIGN wishes to thank Allen-Bradley 
Co., Milwaukee; Cutler-Hammer Inc., Milwau- 
kee; General Electric Co., Schenectady; N. Y.; 
Ingersoll Milling Machine Co., Rockford, IIl.; 
Monarch Machine Tool Co., Sidney, O.; Pratt & 
Whitney Co., Hartford, Conn.; Wm. Sellers & 
Co. Inc., Philadelphia; Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 
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Te correct motor for your 


machine, tool or motor-driven 
equipment may require some entirely 
New Features ... or special charac- 
teristics...not available in regular 
or stock motors. 


Our facilities and production set-up 
are such that Special Motors are 
designed, tested and produced in 
large or small quantities in the mini- 
mum of time—and our guarantee of 
satisfactory performance goes with 
each one. Prices are in line, too. 


Latest Bulletins containing complete 
Technical Data on motors, specifica- 
tions and other helpful information, 
sent upon request. 


The BALDOR Line Includes: 


SINGLE PHASE—Repulsion Induction.......... % to 742 H. P. 
a 1/30 to 1142 H.P. 

SE 650s eneeaecdas 1/30 to %3H.P. 
sn oa hn daa Sade ee hee ew \%to 3H.P. 
POLYPHASE—Squirrel Cage..................... ¥ to 15 H. P. 
Double Squirrel Cage............. 3 to 15 H. P. 

UNIT HEATER MOTORS—All Types.......... 1/30 to 12 H. P. 


Standard Horizontal and Vertical Motors for all applications. 
Ball Bearings in all sizes. Sleeve bearing up to 2 H. P. 


BALDOR ELECTRIC COMPANY 


4352 Duncan Avenue, ST. LOUIS, MO. 
Sales and Service Offices in Principal Cities 
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Adaptable To Many 
Industrial Uses 


For the economical and efficient handling of 
all grit free liquids use Viking Standard Rotary 
Pumps. For machine tool actuations and other 
hydraulic applications use Viking Hydraulic 
Oil Pressure Pumps. For all coolant purposes 
use Viking Coolant Pumps. Regardless of 
style all Viking Pumps feature Viking’s 
original ‘‘Gear Within A Gear—Two Moving 
Parts Principle’. Write Today for Free 
Folder and Prices. 


Viking Pump Company 


Cedar Falls, Iowa 



































The New 


WRI GRAP We provides 


accuracy — economy — 


portability 


plus convenience and speed 


In a precision drafting machine in both brief case 


and drafting room models. 


This WRIGRAPH JUNIOR, complete as shown, 
includes 10” x 12” board, parallel device, special 
triangle, paper clamps and solid bronze bearings. 
Price only $5.00. Other sizes, with interchangeable 
attachments, proportionately priced. May we mail 


you descriptive literature? 


Li. G. WRIGHT, 


5714 EUCLID AVE. 


INC. 


CLEVELAND, OHIO 
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ANY an exposition has been censured for a cost 
disproportionate to the value received, but from 
advance dope the Machine Tool Show won’t receive this 
criticism. Several machine builders we have contacted 
are looking forward to this show as a “selling show,” and 
that in the face of the excellent recent rise in the ma- 
chine tool index. Machine tool builders may receive or- 
ders, but engineers attending the show will also receive, 
and the commodity they will receive is information on 
the most progressive design and production ideas ever 
available. 





ANY a designer has been handicapped in making a 

new design by trying to make the new one look 

like the old. When you are working on a completely new 

development, or with a new material, throw away your 

previous conceptions. The best way to make a new design 

is to start all over; old ideas obtained when working with 

one material, may be too big a handicap for the new 
material to overcome. 


SE OF plastics has grown enormously in machines 

during the past few months, and possible size has 
grown also. The latest and biggest is the new Toledo 
scale which has a housing large enough to accommodate 
a good many parts as used on many another machine. 
Its stainless white would be of advantage to household 
and baking machinery builders. 


UNGSTEN carbide is such a fine material for cutting 

tools that the fact that it isn’t used almost universally 
aroused our curiosity. We had a hunch as to the reason, 
and perhaps you may wish to know the answer the ma- 
chine tool builders give us. The material is so expensive 
that it is not practical from a cost standpoint to equip 
all machines with these tools. Perhaps if the price were 
brought down, more universal use would pay for the 
reduction. 


E WISH you could all come along with us on our 
Whines around the country and see the outstanding 
design developments soon to be presented. We'll give 
you a hint of one trend. Hydraulics, after kicking around 
a hundred design departments for far too long, is emerg- 
ing not as a tentative plan, but as a full-fledged develop- 
ment. In addition to the commercial units now avail- 
able, there will soon be more. And, too, dozens of ma- 
chine builders are coming out with their own ideas of 
hydraulic operation. 


QUESTION you might discuss with your cngineer 

friends over something. tall and cool is—Will the 
design of tomorrow in production machines be almost 100 
per cent special? Signs seem to point in this direction. 
Take note of the many units which are being built into 
machines which then become entirely special machines, 
and the units which can be taken apart to form still 


different machines. In every case a standard “‘line of 
machines” seems to be forgotten. 
ESIGNER’S hobbies, mentioned in August, have 


proved to be interesting and varied. One chief engi- 
neer showed us photographs taken in his home that would 
do credit to a professional photographer. A mechanical 
engineer sends us a fine suggestion. He is a scoutmaster 
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in his spare time and believes that scouting is one of the 
best things for engineers and that engineers are the best 
men for scouting. Another concentrates on relief work, 
while postage stamps take the spare moments of several 
whose daytime hours are concerned with mechanisms. 
What’s your hobby? 


HO is going to be first to feature photoelectric con- 

trol of travel on machine tools? If we don’t see 
this development at the machine tool show, watch for it 
within the next few months. 





Rusiness endl Gales Lei e 





RANK L. GIBBONS has been elected vice president 

in charge of sales for Timken Steel & Tube Co., 
Canton, O. Mr. Gibbons has been director of sales since 
1932 and has been associated in a sales capacity with 
Crucible Steel Co., Central Steel Co., Central Alloy Co., 
and Republic Steel Corp. 


Western Washer & Mfg. Co., Los Angeles sales agents 
for Wrought Washer Mfg. Co., Milwaukee, has moved to 
2111 East Fifty-first street. A larger and more varied 
stock of washers will be carried. 


The San Francisco district sales office, factory and 
warehouse of Garlock Packing Co. will be located in the 
Garlock building, 930 Bryant street, San Francisco after 
November 1. 

. * - 

S. Howard Eisenberg has been appointed sales engineer 
and representative in Colorado, Utah, Wyoming and west- 
ern Nebraska for Foote Gear Works Ine., Cicero, Ill. 
His headquarters will be at 1367 Marion street, Denver. 


Taunton-New Bedford division of Revere Copper & Brass 
Inc. have been removed to New Bedford, Mass., where 
the company’s principal New England mill is located. 
Mill operations and a warehouse will be continued in 
Taunton. 

- * 2 

Air Reduction Sales Co., New York, has established 
company-operated stores at 336 Spring street N. W., 
Atlanta, and 18-20 North Cheyenne avenue, Tulsa. The 
Portland, Oreg., store has been moved to 13 Northwest 
Fourth avenue. 

& af e 

Trabon Engineering Corp., manufacturer of lubricating 
equipment, has moved its manufacturing plant to East 
Fortieth street at Kelly avenue, Cleveland. William A. 
Chapman is now representing the company in the Pitts- 
burgh district. Louis H. Hein Inc., Philadelphia is in 
charge of the company’s Atlantic coast business aside 
from greater New York which will be handled by Fink, 
Dumont & White, New York city. The F. J. Johnson 
Co., Cleveland, represents the company in Ohio and the 
Chicago districts, while the Michigan territory is han- 
dled by J. N. Fauver Co. 
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Emerson Helps Esterline- 
Angus Guard “Hot Wires” 


Esterline-Angus selected Emerson 
Motors to drive the charts in their 
high speed recording instruments, after 
the most exacting tests. These instru- 
ments record the disturbances which 
occur on high voltage power lines. The 
motors rut: continuously and the meters 
go into operation in 1/30th of a second 
after the disturbance starts. 


The Esterline-Angus Company, known 
the world over for dependable and re- 
liable recording instruments, looked 
for a motor as dependable as their 
meter—they adopt- 
ed Emerson ten 
years ago and 
have used them 
ever since. 


BUILT TO LAST 


THE 





FAN 


A large manufacturer using “ENDURANCE?” as the 
governing qualification of the motor for his appliance, 
made a survey of motor repair shops. After obtaining first 
hand the information regarding frequency of repairs re- 
quired for various makes of motors, he adopted EMERSON 
Motors, commenting: “After the survey our choice was simple. 
Why, service men even went so far as to say they seldom saw 
Emerson motors—they require so little attention.” 


There are EMERSON Motors now in use that have given 
continuous satisfactory service for over 36 years. But amaz- 
ing as these actual service records are, the motors produced 
by Emerson today have a still longer life expectancy! The 
reason is simple. Tests are constantly conducted, under 
every conceivable operating condition, to determine the 
life span of the various parts that make up a motor. These 
tests have resulted in a reduction of motor wear—in un- 
failing, trouble-free service—in longer life. Write today for 
Bulletin 11M—‘“‘Tests, Hundreds of Tests.” 


EF MERSON 


MOTORS 


3 HP and smaller—Single-phase— Polyphase— Direct Current 


THE EMERSON ELECTRIC MFG. CO. 
NEW YORK ST. LOUIS CHICAGO 


AND MOTOR INDUSTRY SINCE 


1890 
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